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Check Evaporation Losses This Way 


) F g-ipemnncony Aluminum Paint actually deflects heat. 
It prevents the formation of vapor and removes the 
cause of evaporation. Therefore, numerous natural gasoline 
manufacturers have standardized on Metalsteel Aluminum 
for use on absorbers, gasoline storage tanks, cooling coils 
and housings for storage tanks. 





Metalsteel Aluminum Paint is also used by a number of large re- 
finers—for crude storage tanks, gasoline storage tanks, tank cars, 
bulk stations and wherever gasoline is exposed to radiant heat. 


Order a 5-gallon can. 
ST. LOUIS SURFACER & PAINT CO., 5506 Hazel Ave., St. Louis, Mo. 





Courtesy Owens Bottle Co., 
Gasoline Extraction Plant, 
Charleston, W.Va. 
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As time is measured, just 30 years. But to 














P. I. W. in thoughts of Progress and Service and work ze od 
well done, it is infinitely more. | ae ee 8 
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P. I. W. has grown until today its products are known 
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in every oil field in the world, and its main plant at 
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Sharon, Pa., comprises one of the country’s largest 
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Certainly a remarkable growth, and just as nat- 
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ural as the wind. It is simply the result of the indus- 
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trial demand for good steel plate construction. 














“P. I. W. Service ls World Wide’’ 
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A standard 6,000 gallon tank car, one 
of an order recently built for The Texas Company. 









Once the world was thrilled only to 
the magic word “Gold.” Gold of the 
Indies—of the Americas. Fabulous tales 
of heavenly cities with streets of solid 
gold sent Columbus across the Atlan- 
tic, Cortez into Mexico, Pizarro into 
Peru and Albuquerque into what is 
now Arizona. 

Little did the exploring Spaniards 
dream that the bitter stuff they some- 
times found oozing from the springs 
would become the universal pawn of 
empires. 

Today civilization floats on a wave 
of oil. It is liquid gold—more valuable 
than the glittering treasuries of the 
Incas and Montezumas. Oil is the 
great key to the future—the last king 
on the chess board of world diplomacy. 
It is the elixir of commercial life the 
world over—the most important thing 
in the world. 

That oil and its product may be 
transported quickly, safely and cheaply 
a highly specialized industry has grown 


NEW YORK 
17 Battery Place 





The Greater El Dorado 


up—the building of tank cars of many 
different types. In its development The 
General American Tank Car Corpora- 
tion has played a leading part. Its serv- 
ice to modern transportation includes 
much more than the building of tank 
cars to specifications. Many of the 
vital improvements of the last two 
decades originated in General Ameri- 
can shops, notably the specially insu- 
lated tank car for Natural Gasoline, an 
idea as far-reaching as that of the cot- 
ton gin. 

General American engineers are pre- 
pared to bring a wealth of expert 
knowledge to bear upon your problem, 
whether it be designing, building, re- 
building or repairing. 

And a specialized Traffic Department 
operates over 12,000 “GATX” tank 
cars under lease—more than one-tenth 
of all the tank cars on American rails 
today. 

A letter to any of the offices below 
brings prompt attention. 


GENERAL AMERICAN TANK CAR CORPORATION 


CHICAGO 
111 West Monroe Street 


SAN FRANCISCO 
311 California Street 


Tell them where you saw the ad 
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Four 160 H. P. and two 80 H. P. Cooper Gas Engine Driven Compressors in a gasoline plJant in 
est Virginia. 


Why Are Cooper Gas Engines 
Selected for Gasoline Plants? 


Gasoline plants are very often paid for from current earnings. To be 
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successful, the equipment in such a plant must be free from any defects 
which might prevent continuous production. It speaks well for the reliability 
of Cooper Gas Engine Compressors that they are being selected in increasing 
numbers for such plants by the companies who have had experience with 


other makes of engines in similar installations. 


Write Us for Complete List of Users 
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OLIVER BLDG. PITTSBURGH, 50 CHURCH ST., NEW YORK 
1605 KIRBY BLDG., DALLAS, TEXAS 
504 KENNEDY BLDG., TULSA, OKLA. 


Since 1833 Engineers and Builders 
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Refining Cracked Distillates vs. Light Oils 


Sulphuric acid treatment used with the 
7 proper modification gets specification 
gasoline from cracked hydrocarbon oils 


URING the year 1923 there will 
D be produced approximately 2,100,- 
000,000 gallons of cracked gaso- 
line passing commercial tests for use in 
automotive engines. This quantity of 
cracked gasoline will have been refined 
by means of sulphuric acid. To refine 
2,100,000,000 gallons of cracked gasoline 
approximately 125,000 tons of sulphuric 
acid will be required. To neutralize the 
sulphuric acid and organic acids 75,000 
tons of caustic soda will be needed. 
To treat out the sulphur compounds 
in the cracked oils sufficient to pass the 
“Doctor Test” 12,000 tons of litharge 
and 9000 tons of flowers of sulphur are 
the needs of the petroleum industry 
during the year 1923, to market over 
two billion gallons of cracked gasoline. 
It can be said that the idea is prev- 
alent that cracked hydrocarbon oils are 
not amenable to treatment by the or- 
dinary methods now used for treating 
straight run distillates. It is the pur- 
pose of this investigation to show that 
the refining of cracked distillates is 
simply a special case in the refining of 
light oils in general. Bearing in mind 
the differences in composition between 
cracked and straight run oils, it is pos- 
sible by reasonable modification of the 
sulphuric acid treatment to obtain water 
white gasoline of sweet odor, passing 
all specification tests. It is further the 
object of this paper to present a gen- 
eral method for the treatment of all 
types of cracked hydrocarbon oil. 
3y far, however, the most widely used 
and most successful method both from 
an economic viewpoint, as well as from 
the viewpoint of results obtained, is 





IMcKee, Chem. Ztg. 36,872-3, (1912.) 

2Grimm, Dissertation Karlsruhe-Basel (Engler 
Hofer I, 231, 1913), (1897.) 

3Lehmann, Dissertation Karlsruhe-Freiburg 
(Engler Hofer I, 231, 1913), (1897.) 

‘Sentke, Diplomarbeit, Karlsruhe 
Hofer I, 232, 1913), (1907.) 
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1345.) (1898.) (Engler Hofer I, 281, 1913) 
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TStarke, Chem. Tech. Rep. 209, (Engler Hofer 
I, 282, 1913), (1909.) 

‘Brooks and Humphrey, J. A. C. S. 40, (5), 
822, (1918.) 

*Von Pilat & Starkel, Petroleum, 6, 2177, 
(1911.) 


the sulphuric acid method of refining. 
This method, which is as old as the 
petroleum industry itself, is one with 
which the experimental portion of this 
present paper chiefly concerns itself, 
and a modification of which has been 
found to be feasible in the successful 
treatment of various types of cracked 
hydrocarbon oils. 

The object of refining in general is 
to remove certain impurities in the oils, 
which make the use of such oils ob- 
jectionable. In some cases the actual 
value of the oil may not be improved 
from the viewpoint of the purpose to 
which it is to be applied. However, 
there are certain criteria to be met com- 
mercially, namely, absence of color or 
water white product, a sweet odor in 
the case of gasoline. This is particu- 
larly true of the treatment of cracked 
distillates, although in general what ap- 
plies to one type of oil applies to the 
other. 

An outline of the method of treating 
with sulphuric acid is given below. 
Preliminary to this discussion, however, 
it may be profitable to indicate the ac- 
cepted ideas regarding the action of 
sulphuric acid on the various com- 
pounds which go to make up these hy- 
drocarbon oils. 

It is generally believed that sulphuric 
acid is without effect on the paraffins 
and naphthenes. There are exceptions 
to this belief however. McKee’ cites 
the information of disulphonic acid 
from the action of sulphuric acid on 
paraffin hydrocarbons, such as_ kero- 
sene. The question arises whether the 
kerosene used was washed completely 
free of the olefin hydrocarbons. 

Grimm? states that although methane 
is not attacked by sulphuric acid con- 
taining up to 15 per cent of sulphur 
trioxide, ethane was completely dis- 
solved by repeated shaking with the 
acid containing 12 per cent of sulphur 
trioxide. The latter is also true of 
propane, butane, and iso-butane. Vari- 
ous results were obtained with respect 
to the action of sulphuric acid toward 
the liquid homologues. 

Lehmann® found that hexane and 
pentane dissolved in sulphuric acid con- 
taining 12 per cent sulphur trioxide. 

Sentke! obtained no reaction with 


normal pentane, iso-pentane and normal 
hexane, unless he used acid containing 
as much as 40 per cent sulphur trioxide. 

Lehmann and Sentke’® later showed 
that with the exception of methane all 
of the homologues are easily attacked 
by sulphuric acid containing much an- 
hydrous sulphur trioxide and that solu- 
bility increased with increasing per- 
centages of sulphur trioxide and higher 
temperature. 

Concentrated sulphuric acid reacts 
only with the lower members of the 
naphthenes. Markownikoff® has shown 
that cyclo-propane, methyl-cyclo-pro- 
pane and 1,l-dimethyl-cyclo-propane are 
dissolved in sulphuric acid. Some 
naphthenes are partially dissolved and 
oxidized forming aromaticmono-disulfo- 
acids, resins and products volatile with 
steam. 

Starke’® found that naphthenes of the 
fraction from 130 to 260° are converted 
with sulphuric acid (96%) into sulfo 
derivatives of benzene which by steam 
distillation yield benzenes. 

Regarding the aromatic hydrocar- 
bons, cold concentrated sulphuric acid 
attacks them only slightly. However, 
Brooks and Humphrey‘ and others have 
found that the homologues of benzene 
react with fuming sulphuric acid. 

With respect to the effect of sulphuric 
acid on the unsaturated hydrocarbons, 
it is generally -believed that the two 
most important reactions are the for- 
mation of alkyl sulphuric acid or neut- 
ral sulphuric esters, and polymeriza- 
tion of the unsaturated hydrocarbons. 
The alkyl sulphuric acids and neutral 
esters when boiled with water decom- 
pose into the corresponding alcohols 
and sulphuric acid. 

Von Pilat and Starkel® state that sul- 
phuric acid reacts principally as a poly- 
merizing agent on the  unsaturates. 
Since the products are more soluble in 
the acid, they are removed from the 
distillate. The formation of sulfo-acids 
is considered as a secondary reaction 
due to the decomposition of the acid. 

3rooks and Humphrey (loc. citi) 
have shown that oplymerization, as 
well as formation of secondary and ter- 
tiary alcohols and the alkyl esters of 
sulphuric acid, take place when un- 
saturated hydrocarbons are treated 
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Single Unit of Sterling Oil Condensing Section. 


Successor to the old style coil— 
Sterling Oil Condensing Sections 


Here ARE SIX REASONS why Sterling Sections are 
rapidly supplanting the old style coil for oil condensing: 


1. Cheaper to install. 


2. Half the space occupied by the pipe coil for the 
same condensing surface and consequent reduc- 
tion in tank area. 


3. Longer life—made of cast-iron to resist the cor- 


rosive action of water without, and acids in the 

oil vapors within. on | ‘nit 
4. Back pressure eliminated in the stills. “PY h ; 
5 


« Minimizes loss in oil vapor—for distillate always ee , 
runs cool into the tail house. 3 
6. Any section can be quickly removed for clean- Spy 
ing, i l x 

ing, repair or replacement = shy yynynynnninanny 


Will you give our engineer the opportunity to call upon wen 
you and give you the full facts about Sterling Condens- 
a2 ¥ 





ing Sections? 


For convenience, simply write your name and Company on the 
margin of this page and send it to the address below. No obligation. 


AMERICAN RADIATOR COMPANY 
[peat Boilers and AMERICAN Radiators for every heating need 
Industrial Sales Offices: 1807 Elmwood Ave., Buffalo, N.Y. 


Sterling Condensing Sections are Manufactured 
in 











Sterling Oil Condens- 
ing Sections as they 
are assembled in 
stacks in Condenser 


KANSAS CITY, MO SPRINGFIELD, OHIO BUFFALO, N.Y. box. 
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with sulphuric acid. _ They also postu- losses occurring when cracked distil- point of the gasoline. However, when 
late the formation of additive molecu- lates and other light distillates are the original distillate is t--ated  sul- 
lar compounds of the olefins and their treated with sulphuric acid. This loss phonation as far as the gasoline is con- 


isomers, with sulphuric acid. They fur- 
ther show that no tars are formed by 
the treatment of any pure olefins with 
sulphuric acid at 15°C. The polymers 
of olefins are frequently di-olefins and 
in all cases still contain at least one 
double bond and these unsaturated hy- 
drocarbons of high molecular weight, 
that is, the polymers are much more 
stable towards sulphuric acid than the 
parent olefins. The fact that these 
polymers are relatively stable has the 
result that they are not removed with 
the acid sludge but are found to a 
large degree in the oil layer, that is, 
the refined oils. 

Some of the di-alkyl esters of 
phuric acid are also found in the re- 
fined product. These esters are neu- 
tral and are not removed by washing 
with aqueous alkalies. 

3rooks and Humphrey (loc. cit.) 
have shown further that the propor- 
tion of these sulphuric esters in the re- 
fined product is roughly inversely pro- 
portional to the relative amount of sul- 
phuric acid employed. Similar treat- 
ment of chemically pure higher homo- 
logues of the olefin series result in the 


sul- 


formation of a two layer system, indi- 
cating little no effect. 

Regarding the refining of motor 
spirits and kerosene, Brooks and 
Humphrey (loc. cit.) show that in the 
light of the above results it is clear 


that those grades which are completely 
soluble in sulphuric acid at ordinary 
temperature, must consist of the lower 
members of the olefin series. Where 
oily layers insoluble in the acid are 
produced, either the acid treatment is 
not carried sufficiently far or the oil 
contains a certain proportion of higher 
homologues of the olefin series, paraf- 
fins, naphthenes or aromatic hydrocar- 
bons. 

The reaction which takes place in the 
treatment of cracked distillates is a 
problem which involycs the chemistry 
of all types of hydrocarbons. With re- 
spect to the action of sulphuric acid 
upon the individual groups it is well 
that the percent of unsaturated hydro- 
carbons, or rather the percent of hy- 
drocarbons absorbed by concentrated 
sulphuric acid, at room temperature in 
cracked hydrocarbon oils, is relatively 
high usually from 8 to 17 per cent. The 
statement has been frequently made 
and it is generally believed, that these 
latter substances are very much re- 
duced in quantity when cracked distil- 
lates are treated with sulphuric acid. 
The following table in connection with 
the present work does not bear out this 
general belief: 

Per cent Unsaturates 


Sulphuric Acid Absorption 

Cracked Distillate Treated Untreated 
from— oil oil 
Mid-Continent Gas Oil .... 13 12 
Mid-Cont. Kerosene Dist.... 15 14 
Mid-Continent Fuel Oil..... 12 10 
California Gas Oil ........ 13 12 
Mid-Con’t. Topped Crude .. 11 10 
Louisiana Fucl Oil ........ 12 10 
Louisiana Topped Crude ... 9 7 
Ranger Topped Crude ..... 12 12 
Burkburnett Fuel Oil ..... 16 14 
Healdton Crude . ......... 8 7 
TOUONON THURS 5. oes scisssecs 12 10 
Fremont Crude (Wyoming) 16 14 
Mexican Gas Of"... <:.°.....:0 17 15 
Gas Oil from Mex. Crude... 13 10 
Mexican Crude Distillate .. 15 13 
Illinois-Kentucky Fuel Oil. . 15 14 


Attention has been called in the I't- 
erature from time to time to the high 


is attributed not only to the actual so- 
lution losses resulting from the sulphu- 
ric acid treatment, but also, to the 
losses by polymerization resulting in a 
lower gravity material and of higher 
end point. These polymers remain to 
a great extent in the treated oil, 

Brooks and Humphrey (loc. cit.) 
show oil losses in the sulphuric acid 
treatment of presure distillate varying 
from 3 to 20 per cent. The latter figure 
is applied to the treatment of Scotch 
shale oil. Other figures sited show loss- 
es varying from 9 to 28 per cent. 


The writers wish to point out that 
the maximum loss sustained in this 
work on pressure distillate was less 


than 3 per cent and that when it is con- 
sidered that the mechanical losses ave 
to handling as determined by a biank 
treatment on each of the distillates in 
question that the loss would be be- 
tween 1% and 2 per cent. 

Regarding the polymerization, losses, 
i. e., losses which are attributed to the 
polymerization of the unsaturated hy- 
drocarbons, it is to be pointed out that 
such loss is not as great as one may be 
led to believe. 

In working out extreme conditions 
for polymerization Brooks and Hum- 
phrey find values of from 15 to 30 ner 
cent-based upon a study of boiling 
point ranges of treated and untreated 
gasoline. 

In connection with the present work 
it may be significant to point out that 
based upon changes in the specific 
gravity of the pressure distillate be- 
fore and after treatment the maximum 
increase in density or decrease in vol- 
ume was 0.7 per cent. It is re asonable 
to assume that this increase in deusity 
or decrease in volume in a measure of 
polymerization. The table below shows 
this change in gravity over the whole 
series of oils treated. 

In connection with 
to be remembered 
losses of low boiling point hydrocar- 
bons if any, would be in the direction 
which would favor an interpretation as 
polymerization. 

In the refining of cracked distillates 
by sulphuric acid it is to be recalled 
that the treatment precedes distillation 
as pointed out later, and if the oil is 
properly distilled and fractionated a 
full recovery of end point gasoline may 
be expected. 

The work of Brooks and Humphrey 
(loc. cit.) was done on gasoline from 
cracked distillates. In such cases the 
sulphonated hydrocarbons instead of 
remaining in the bottoms for the most 
part remain in the gasoline and bring 


above it is 
mechanical 


the 
that 





about polymerization forming resin 
like substances which raise the end 
Cracked Distillate From— 
Cushing Gas Oil ....cece eee ee ener cece rece neees 
Mid-Continent Gas Oil .....ceccccsscccsccvesens 
Mid-Continent Kero. distillate ......ccccccccsecs 
California Gas Oil .......ceeeeeee eee ceceeeeeces 
Sees Te GE oo secscvssdcrccssesesses 


Mid-Continent Topped Crude 
Louisiana Fuel Oil 
Louisiana Topped Crude 
Ranger Topped Crude 
Burkburnett Fuel Oil 
Healdton Crude Oil 

farakan Borneo Crude 
Fremont Crude (Wyoming) 
Mexican Gas Oil 
Gas Oil Mexican Crude 
Mexican Crude Distillate 

Ullinois-Kentucky Fuel Oil 


cerned occurs to a much less extent for 
the same amount of acid used on ac- 
count of the gasoline being diluted 
with the heavier hydrocarbons. 

Even considering the above when an 
excess of acid is no used the end point 
of the gasoline is not increased an un- 
reasonable amount. A gasoline from a 
cracked fuel oil showed an increase of 
only ten degrees F. in the end point i. 
e., from 440° F. to 450° F. when treated 
with 0.55 per cent of acid by volume 
which was entirely sufficient to pro- 
duce a gasoline of good odor and water 
white color when the pressure distillate 
was treated and redistilled. In connec- 


tion with the experiment it is to be re- 
membered that the loss on treating was 
2 per cent and that the gasoline had 
stood for some time after yer sd be- 


fore distilling. 

Variable Conditicns of Treatment 

Altho, various strengths of acid as 
low as 63 Be. (83.3 per cent) will give 
very good products and good results 
may be obtained in some cases with 
fuming sulphuric acid, it has been 
found advisable for several reasons to 
use 66 Be. sulphuric acid (95 per cent 
sp. gr. 1.84). Among these reasons is 
the fact that ordinary commercial sul- 
phurice acid is shipped in this form, that 
there is less chance for the equipment 
being attacked by this strength as well 
as by sulphuric acid of higher concen- 
tration and that in general good results 
may be obtained with any type of pres- 
sure distillate using this 66° Be. acid. 

The quality of acid used in treating 
cracked hydrocarbon oils varies from 
1 to 7 peunds per barrel of the pres- 
sure distillate. It has been found good 
practice to anply the acid in’ several 
applications, the reasons for this being 
apparent. The heating effect due to the 
reaction of a large quantity of acid, i 
much greater than when the same 
quantity is applied in several applica- 
tions; further better results have been 
obtained by this method. 

The refining power of the acid is not 
proportional to the quantity used. If 
too great a quantity of acid is used 
with cracked distillates the latter are 
apt to become fixed in color or to be 
“burnt,” using a refinery term. The 
range is quite wide, however, and a 
preliminary trial will indicate the ap- 
proximate quantity necessary. For ex- 
ample, a Mid-Continent pressure distii- 
late which required only 114 pounds of 
sulphuric acid per barrel still gave 
good results with six pounds per barrel. 

Where fuming sulphuric acid is used 
in the treatment of cracked distillates, 
and it may be pointed out that in the 
experience of the writers it is never re- 
quired, about 1/5 less in weight is re- 


(a) Sp. Gr. (b) Sp. Gr. Per Cent 
Before After Ratio Decrease 
Treatment Treatment a:b in seae-y 
wee 0.794 0.9938 0.6 
+404 ee 0.790 0.9933 0.7 
«scree 0.797 0.9927 0.7 
.-. 0.842 0.846 0.9959 9.4 
+ 6oneeee 0.796 0.9961 0.4 
ree 0.772 0.9946 0.5 
venad 0.763 0.768 0.9935 0.6 
rrr 0.765 0.769 0.9942 0.6 
ree 0.763 0.767 0.9945 6.5 
....0.768 0.772 0.9946 0.5 
0.785 0.789 0.9956 0.4 

oe 20.836 0.844 0.9905 0.9 
oe cae 0.770 0.9956 0.4 
ewe 0.816 0.821 0.9942 0.6 
sede 0.795 0.798 0.9966 0.3 
ere 0.767 0.771 0.9951 0.5 
er 0.764 0.9931 0.7 
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acid. 
correspond- 
fuming sulphuric 


quired as compared with 66° Be. 
The losses are however, 
ingly high with the 
acid. 

With respect to the effect of the tem- 
perature at which the acid treatment is 
carried out it is of course understood 
that the treatment should be carried 


out at as low a temperature as possible, 


owing to the losses involved at higher 
temperatures. 


Action of Light and Oxygen in Refining 

Altho, light may have some effect in 
the treatment of cracked distillates, in 
practice it may be disregarded since 
light factors do not enter to any appre- 
ciable extent. 

Regarding the action of light on the 
color of the oil during the refining Wis- 
chin” assumes that the acid asphaltic 
substances are susceptible to molecular 
rearrangement under the influence of 
actinic rays. However, the reservation 
is made that light is without effect on 
these asphaltic bodies in the original 
State and that the influence begins on 
the compounds formed by these as- 
phalts with sulphuric acids. The effect 
is looked upon as a reduction of sul- 
phuric acid thru sulphur dioxide to sul- 
phur which combines with the asphal- 
tic bodies much as do asphalts pro- 
duced from petroleum residues when 
acted upon by sulphur or hydrogen sul- 
phide 

Zaloziecki" states also that the in- 
fluence of light on the formation of as- 
phaltic substances is probably in direct 
proportion to the amount of sulphur 
present in combination but since the 
compounds which are formed tend to 
be insoluble some other explanation of 
the deepened color must be sought. 

Ostiejko”™ states that certain types of 
Russian petroleums on exposure to ar 
and sunlight deposit a yellow sediment 
and become strongly acid giving off a 
penetrating odor. He further, states 
that light facilitates the absorption of 
air by the oil. 

Regarding the effect of impurities in 
the sulphuric acid, those which have 
been pointed out as being particularly 
injurious are the oxides of nitroge n and 
selenium dioxide. These cause a dark- 
ening color of the oils. 


Charitschkow™ states that the pres- 
ence of nitrous acid in as low a con- 
centration as 0.2 per cent is injurious. 
Nitric acid in slightly higher concen- 
tration does not effect serious injury. 
Organic matter is without appreciab'e 
effect. 

Krey" finds that the presence of 


arsenic in sulphuric acid seems to have 
no deleterious effects on the treatment. 


Mechanical Arrangements for Treating 

The ordinary sulphuric acid treat- 
ment, where no sulphur compounds are 
present in cracked hydrocarbon oils, 
simply consists in agitating the oil with 
the acid, either by mechanical means 
or by means of air agitation, water 
washing the resultant oil after allowing 
the sludge to settle, and taking off this 


sludge. The oil is then agitated with 
caustic soda washing with water before 
ana after and finally distilling usually 

PWischin, Chem. Rev. Fett und Harz. Ind 
26, 1-4, 27, 3-5 

“Zaloziecki, Chem. Rev. Fett. und Harz. Ind. 
30, . 

"Ostiejko, Trudy Bak. Otd. Imp. Russk. 
Tech. Obs. 10, (4), 19. (Jour. Soc. Chem. Ind. 
15, 345), (1896.) 

Charitschkow, Chem. Rev. Fett. und Harz. 
Ind. 13-15, (1906.) 

MKrey, Chem. Ztg. 10, 1272, (1886.) 


in the presence of steam, straight fire 
or both. 

However where much sulphur bodies 
are present additional treatment must 
be applied. Such treatment will be de- 
scribed later. 

The actual mechanical arrangement 
for the treating of petroleum distillates 
may be grouped under two (2) head- 
ings, Batch Treatment and Continuous 
Treatment. For the former, agitation 
is carried on in vertical cylinders with 
conical bottoms. In most cases the agi- 
tators are lead lined, the thickness of 
the lead sheet being from 3/16 to % 
inch. 

Regarding the methods of mixing or 
agitation the three following methods 
in general use are to be pointed out; 
mechanically driven paddles, the use of 
circulating pumps usually taking suction 
at the top of the agitator and bringing 
oil in at the bottom, and agitation by 
compressed air. The last method is the 
one in common use at present, altho 
the losses involved in its use are very 
high. An improvement upon the last 
method is the use of a closed agitator 
making use of a blower to circulate 
air or flue gas for agitation. The loss 


by evoporation is very greatly cut 
down by this method. 
The agitators are usually emptied 


thru a three-way branch pipe with large 
openings to allow passage of the waste 
materials by suitably adjusting the 
valves. The sludge acid, or alkali and 
oil thus being carried to their proper 
receptacles. Water washing is usually 
effected by sprinkling the water thru 
the oil, the sprinkling arrangement be- 
ing at the top of the agitator. The 
washing is continued until the out- 
flowing water gives only a slightly acid 
reaction. The methods of agitation 
have been referred to previously. 

In continuous refining a great many 
different systems have been devised. 
One that is feasible is operated as fol- 
lows: The distillate to be treated is 
pumped into a series of tanks contain- 
ing acid. The oil is introduced at the 
bottom of the tanks, the latter being 
closed on the top with an outlet valve 
to take care of excess pressure. The 
oil is overflowed from one tank and 
passes thru the acid at the bottom of 
the second tank. Three such tanks are 
used. An alternate method to this and 
one that is preferable is to pump the 
oil and the acid properly proportioned 
thru a mixing coil and from there into 
an acid mixing and acid settling tank. 
The oil finally overflows into a wash 
tank, water being sprayed down thru 
the oil and drawn off by a valve at the 
bottom. From this tank the oil over- 
flows into a tank containing caustic soda 
usually about one-half full, from 
whence it flows into another washer 
tank and then into a settling tank. For 
straight run distillates the oil is usually 
steam distilled at this point, or straight 
fire or a combination of both. 

Where it is necessary to give a plum- 
bite treat the plumbite and oil are 
pumped in together into a settling tank 
regulating the quantity of the plumbite 
or the oil may be pumped thru the 
plumbite at the bottom of the tank. 
From the plumbite tank it may be pass- 
ed through a second plumbite tank then 
into settling tanks and finally in a 
wash tank. 

In some cases continuous treating is 
carried on only with respect to the acid 
treatment, the alkali treatment being 


carried on in about the same manner 


as batch treating. The acid and oil 
from separate tanks are pumped coun- 
tercurrent into an agitating tank, agi- 
tation being effected by the force of 
the pump. The tanks are closed and the 
mixed liquids, namely, the acid and the 
oil over-flow into a second tank into 
which fresh acid and oil are being 
pumped countercurrent to each other. 
The mixture is then run into a settling 
tank where the sludge is separated out. 

In other cases the reagents, namely, 
the acid and the alkali, are mixed with 
the oil in rotary pumps. The acid, of 
course, being mixed first with the oil 
and after being run into a separating 
tank or thru a series of tanks the oil 


is mixed with the alkali in the same 
manner. 
The mechanical methods described 


above as applied to light distillates may 
-_ be applied to cracked hydrocarbon 
oils. 

It has been the purpose of this inves- 
tigation to generalize the treatment of 
light distillates including cracked hy- 
drocarbon oils. With this idea in mind 
the outline of a 1400 barrel treat appli- 
cable to all types of light distillates in- 
cluding pressure distillate is shown. It 
is usual to make use of an agitator with 


conical shaped bottom fitted with 
drawoff valve. The oil is introduced 
into the agitator and sulphuric acid 


usually 66° Be. added or the oil is in- 
troduced at the bottom after the acid 
is in the agitator. The amount varies 
from one to seven pounds of acid per 
barrel, depending on the type and na- 
ture of the oil. The mixture 1s agitat- 
ed by the use of compressed air which 
is introduced thru a line in the apex of 
the cone. In some cases a small shield 
is placed on this line a short distance 
from the outlet in order to break the 
air bubbles and effect more even dis- 
tribution of the acid. The acid is us- 
ually applied in several “shots” or 
doses. With regard to the length of 
time necessary to agitate a 1400 barrel 
treat, usually 30 minutes to 1 hour is 
required, altho, where 98 to 100 per 
cent acid is used this time may be 
shortened. After this operation the oil 
is allowed to stand from % to 1 hour 
or so depending on the nature of the 
oil in order to allow the acid and 
sludge to settle out. It is then sprayed 
with cold water, the spray passing 
down thru the oil and being drawn off 
continuously at the bottom, this takes 
about 30 or 40 minutes. This wash may 
be continued for one or two hours, the 
more thorough the water wash, the less 
alkali of course being in subsequent 
washes. With thorough water washing 
it is possible to use as low as 10 gal- 


lons of 4° Be. caustic for every 100 
barrels of oil (140 gallons for every 
1400 barrels of oil). Experiment has 


shown that eight water washes in batch 
will render the oil neutral, altho, it 
must be pointed out that the oil still 
contains tracts of sulphuric acid deriva- 
tives. 

If the oil contains a high content of 
sulphur of the type which react with 
the so-called “Doctor Solution,” it is 
treated with a solution of litharge in 
caustic soda. 

In general the refiner is concerned 
with meeting specification tests, with 
regard to odor, color, the doctor test 
and the corrosion tests and is less con- 
cerned with the type of compound 
present. 

It is owing to the presence of sul- 

(Continued on page 11.) 
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Most Any Crude Will Make Absorption Oi! 


Process of refining has more to do with 
quality of product than grade of oil used 


ARGE quantities of absorption oil 
LC being used in manufacturing nat- 
ural gasoline has led to testing of 
various crude oils in the refinery to 
ascertain if a suitable oil could be had. 
The impression has been general that 
only certain crudes would make this oil 
because of the high initial boiling point 
and relatively high gravity required, 
but being an overhead product the gen- 
eral statement that absorption oil can 
be made from any crude that will make 
export kerosene is true. 

The process of refining has more to 
do with the quality of oil manufactured 
than the crude. There are some crudes, 
to be sure, that cannot make but in- 
ferior absorption oil because of high 
sulphur content, but the average skim- 
ming crude which is necessarily of good 
grade makes a good absorption oil. 

The requirements in practice for ab- 


sorption oil are: high initial boiling 
point, relatively high gravity, no un- 
saturated hydrocarbon content, low 


emulsification, and low cold test. 

The high initial boiling point require- 
ment is to prevent vaporization of the 
absorption oil in the still of the gaso- 
line plant and carrying over into the 
product of the lighter portion of the 
absorption oil, Carried over, this ov! 
raises the end point and causes an ir- 


regular running product. Still temp- 
erature in the absorption plant runs 
from 240 to 260° F. with a goodly 


quantity of steam and an absorption oil 
with initial of at least 450° F. in the 
Engler flask is necessary to prevent 
carrying over some of the light ends 
of the absorption oil with the heavy 
ends of natural gasoline. 


Engler Flask Test 


Testing in the Engler flask is for the 
purpose of determining the tempera- 
ture at which the absorption oil will 
be vaporized in the still and carried 
over in the condenser of the gasoline 
plant and there is a good deal of diff- 
erence in the result of distillation in 
the flask as compared with steam dis- 
tillation in the still. Steam, as we 
know, not only reduces temperature, 
but also carries over some of the vap- 
ors mechanically. The best test is, of 
course, in use but since this is not 
practicable, it seems that a test of ab- 
sorption oil to duplicate operating con- 
ditions would serve for this purpose 
better. 

As run in the average laboratory, the 
method of making this test varies; 
some chemists will bring the tempera- 
ture up rapidly, securing a lower in- 
itial than when temperature is brought 
up slowly by other equally as compet- 
ent chemists. 

The knockout box of the gasoline 
plant performs the same function that 
the vapor tower does in the refinery 
but the knockout box has not yet been 
subjected to the refinements that the 
refinery tower has. While temperature 
in the knockout box is carried from 
190 to 210° F. and condensates, theo- 
retically, should drop out at that temp- 
erature, still there is only one fraction- 


By Harry Pennington 


one box with 
know that a 


ation at this point, only 
one back trap and we 
close fractionation has not yet been 
made in this manner. Consequently, 
the lighter fractions of the absorption 
oil will be carried over if the initial 
boiling point is too low, so that the 
sure method of separating as widely 
as consistently possible the initial of 
the absorption oil from the end of the 
natural gasoline is used. 

An end point of 375 is sought in the 
gasoline product and therefore, with a 
450 initial boiling point absorption oil, 
there is a difference of 75° F., with the 
same testing method. 

In making quotation covering this 
oil the exact method of testing should 
be clearly stated so that the purchaser 
may run his test in the same manner 
upon sample submitted and compare 
with his method. 

While the same apparatus, the Eng- 
ler, is used in testing gasoline as well 
as absorption oil, test for the one is 
to determine volatility as affecting the 
complete vaporization of gasoline in 
the carburetter, while for the other, 
test is to determine volitilization under 
high temperature; high volitility is de- 
sirable in one and low in the other. 


Gravity Indicates Viscosity 

The gravity of absorption oil is an 
indication of viscosity and also of the 
presence of paraffin. This incoming 
casinghead gas contains more or less 
moisture and, at the warmer seasons, 
this gas is warmer than the absorber, 
so that when the absorber cools the 
gas, some moisture is condensed into 
the absorption oil. Moisture in the 
gasoline plant is more troublesome 
than moisture in the refinery. In the 
gasoline plant the heat exchanger is 
usually made of double pipes, so that 
there is continual agitation when pass- 
ing through. The saturated absorp- 
tion oil usually passes directly from 
exchanger into the still without an op- 
portunity of settling out water as is 
the case in the usual refinery exchang- 
er, although this improvement may be 
added to the gasoline plant in the near 
future. Some gasoline plants pass the 
cool saturated absorption oil from ab- 
sorber into an open vent tank so that 
the fixed vapors may volatilize and pass 
out, since these are detrimental in stills 
and condensers, and it is here that 
separation of water and oil is expected. 

We know that water settles out of 
low viscosity oil better and more quick- 
ly than in oils of higher viscosity, so, 
for satisfactory use under these con- 
ditions, a relatively high gravity indi- 
cating a corresponding low viscosity, 
is necessary for separation. 


Should Be 40 Be. 

This gravity should approach 40 Be., 
although some plants can use an oil 
throughout the year with gravity as 
low as 34 Be. The average gravity of 
good absorption oils ranges between 
37 and 39 Be. 

Since natural 
the doctor test, 


gasoline should pass 
there should be no un- 


saturated portion of the absorption oil, 
because some of these unsaturated hy- 
drocarbons will pass over into the fin- 
ished gasoline. Some gasoline plants 
make natural gasoline .that is always 
sweet, due to the use of first grades 
of absorption oil. These unsaturated 
compounds will also reduce the color 
of natural gasoline three or four num- 
bers. Since natural gasoline, except in 
the case of some California plants, is 
not treated or filtered, water white, 
sweet product precludes the use of any 
but sweet absorption oil. 

By carefully distilling absorption oil 
in the refinery to avoid cracking and 
using the proper amount of steam, a 
minimum of unsaturated hydrocarbons 
results and, by treating with acid and 
neutralizing in the agitator, this mini- 
mum can be removed. 

Some California gasoline plants filter 
their product through clay to secure 
color although, perhaps, a better de- 
sign of plant and better selection of 
absorption oil would secure the same 
result without filtration. 


Emulsification 
\s noted before, 
coming gas is 


moisture in the in- 
condensed partially in 
the absorber. If the absorption oil is 
of too low gravity, or has a_ paraffin 
content sufficient, or has an appreciable 
unsaturated content, emulsification re- 
sults. Emulsification not only causes 
still troubles, just as b.s. does in the 
refinery still, but also reduces the per- 
centage of saturation. The percentage 
of gasoline absorbed by oil in the ab- 
sorber is maintained as high as _ pos- 
sible, since there is a greater recovery 
of gasoline content of the gas as well 
as a reduction in the quantity of oil 
circulated per thousand feet of 
with a high percentage af saturation. 
Consequently, there should be as little 


gas, 


emulsification as possible of the ab- 
sorption oil with water. 
The emulsification test is run with 


distilled water and it would appear that 
the same condition would be found in 
the gasoline plant. But, as a matter 
of fact, most of the water vapor in 
casingread from wells making 
water charged with various salts. These 
alkaline salts undoubtedly come over 
into the plant with the gas in suffici- 
ent quantity, small to be sure, to in- 
crease emulsification. 

Much of the trouble of gasoline plants 
comes from emulsification. As de- 
signed, the gasoline plant should strip 
the gas of gasoline. And, under ideal 
operating conditions, the well designed 
plant will do this. 3ut, temperature 
of the atmosphere changes greatly dur- 
ing the 24 hours and moisture conden- 
sation is greatest during the night when 
the atmospheric temperature is lowest. 
Emulsification may be found at this 
lowest temperature, while, during the 
day, say in the middle of the afternoon, 
perhaps no emulsification will occur. 


gas is 


Reduces Recovery 


In one plant, discharging residue back 
to a lease, emulsification reduced the 
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Some close-up views of one of the first natural gasoline plants to be built in Oklahoma, a print of which appeared as a frontispiece in the May 


REFINER. 


The plant was built largely from rocks taken from the nearby hills. 


Pictures are furnished through the courtesy of F. G. Weller 


Leonard, Oklahoma, formerly superintendent of the plant 





recovery so much that another plant 
purchased the residue gas and secured 
a higher recovery from the residue 
than the first plant did from the same 
fresh gas. The second plant had no 
emulsification. 

Demusibility of one minute should 
be taken as a maximum, otherwise the 
recovery is reduced a great deal more 
than the cost of good absorption oil. 

Low cold test, from the foregoing, 
is seen to be imperative. An oil show- 
ing cloud at operating temperature of 
the gasoline plant is sure to result dis- 
astrously, reducing saturation and re- 
sulting in emulsification. 

As we know, paraffin has a distilla- 


tion range similar to crude oil and be- 
gins to come over in distillates from 
kerosene down. The paraffin content 
of some crude oils runs high, as much 


as 15 per cent is recorded, but the 
average crude oil contains from four 
to eight per cent of paraffin. In this 


is included the amorphous waxes that 
have a low melting point relative to 
crystalline wax. 

In general, crudes with high paraffin 
content will produce absorption oil with 
a high cold test, since the low cold test 
fractions of paraffin are apt to come 
over first. 

Although these can be fractionated 
by refrigeration into close cuts, some 
of the higher cold test fractions pass 


over into the refinery condenser along 
with those of lower cold test, and no 
close cut can be made here. The same 
effect. that of not being able to make 
a close fractionation, is had in separat- 
ing paraffin fractions as in separating 
fractions of oil. 

We know that there is a small par- 
affin content in fractions from 37 Be., 
and below in most crude oils and thus 
gravity is an indication of cold test 
also, 

Cold test of 30° F. may be taken as 
a maximum for securing freedom from 
this trouble and this test is not diifi- 
cult to obtain from the average crude 
oil. 

The refining of absorption oil is for 
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Refining Cracked Distil- 
lates vs. Light Oils 
from 


(Continued page 8.) 


phur compounds as well as to the 
presence of nitrogen compounds that 
the odor in oils is due. 

Mabery and Smith” as well as others, 
have shown that a meterial reduction 
in sulphur compounds or in sulphur 
content results from the sulphuric acid 
treatment. 

On the other hand Dunstan and 
Brooks” state that when small propor- 
tions of sulphuric acid are employed 
for treating cracked gasoline, a sub- 
stantial increase in sulphur content 1s 
brought about owing to the formation 
of alkyl esters. 

However, in general practice use is 
made of a solution of lithage and caus- 








WMabery and Smith, Amer. Chem. J. 16, 83- 
89, (1894.) 

Dunstan and Brooks, Jour. Ind. Eng. Chem. 
14, (12), 1112-15. 
the most part done by reducing kero- 
sene and treating the bottoms for use 


as absorption oil. A straight cut from 
the worm, running either continuous 
or batch, or a back trap from refrac- 
tionating tower, will not make suffi- 
ciently close cut to secure initial as 
well as gravity. These cuts when made 
for gravity, show too low initial boil- 
ing point, so the required initial is 
obtained by reducing, just as some lub- 
ricating distillates are reduced to se- 
cure high flash and fire. 


Stock consisting of kerosene distil- 
lates, cut over at 45 Be. and out at 
37 Be. is reduced in a clean still by 


distilling off the naphtha and kerosene, 
thus securing an additional recovery 
of naphtha as well as producing ab- 
sorption oil, out of kerosene distillate. 
Depending upon the crude used and 
the refinery equipment, this stock may 
run from a cut at 46 Be. down to a 
cut at 35 Be., this being best determ- 
ined in the laboratory at the time the 
run is being made. 

After reducing, the oil is treated with 
acid in the agitator to remove unsat- 
urations, washed and neutralized, when 
it is ready for use. While the color 
should be good, prime or standard 
white, still, color is not usually required 
ina specification. Careful running and 
reducing in a clean still usually secures 
the proper color. 

The absorption plant being compar- 
atively new, apparatus and practice va- 
ries widely with the designer and the 
operator. Some of the keenest talent 
is directing itself to the design of ab- 
sorption gasoline plants and manufac- 
ture of natural gasoline, testing quality 
and quantity of and laying out 
plants to best suit the conditions found. 
Lean and rich gas are both being 
passed through absorption plants; many 
compression plants are being changed 
over to absorption because a_ better 
product is secured and the cost of plant 
per thousand feet of gas treated is 
less with the absorption plant of size 
than with the compression plant. 


gas 


As soon as a field is discovered, con- 
tracts for gas are negotiated, so that 
we may safely say that in the future 


no casinghead gas capable of produc- 
ing gasoline will be wasted. As a con- 
sequence, the demand for absorption 
oil imcreases and this product should 
be added to those of the refinery. 


tic soda, producing sodium -plumbite 
for the removal of certain types of sul- 
phur compounds referred to. The 
amounts usually made use of vary from 
+ to 10 pounds litharge per 100 barrels 
of oil (125 to 150 pounds of litharge 
dissolved in four to five hundred gal- 
lons of 12° to 30° Be. caustic soda for 
1400 barrels of oil). For oils contain- 
ing a high per cent of sulphur a larger 
amount is used, up to 10 per cent by 
volume of the oil treated, excess ma- 
terial can of course be recovered. The 


best practice has been to make up a 
solution in a separate tank using a 
slight excess of litharge over the 


amount that will go into solution. 

The practice in this respect varies 
considerably. In some refineries the oil 
to be treated is agitated with caustic 
soda and while agitating the litharge is 
ailded. This plainly entails an enormous 
loss of litharge in addition to prevent- 
ing its efficient solution in the caustic 
soda. The reason for this is apparent. 
The passage of the litharge thru the oil 
which is being treated causes it to be 
wetted by the latter, which prevents its 
effective solution in the sodium hy- 
droxide. The excess litharge whether 
introduced in this manner or in any 
other manner as for example suspend- 
ed in the sodium hydroxide becomes 
mixed with the lead sulphide and other 
reaction products as well as flowers of 
sulphur, which is sometimes later ad- 
ded as a precipitating agent in the case 
of straight run distillation. These 1m- 
purities render the litharge practically 
unfit for further use. It may be pointed 
out here that in making up the solution 
of litharge in caustic soda or sodium 
hydroxide, that the former is only 
slightly soluble in the latter (about 3 
per cent in a solution of sodium hy- 
droxide of 30° Be. Gr.). The litharge 
is effective only in the peculiar state of 
combination in which it exists in solu- 
tion in sodium hydroxide, namely as 
sodium plumbite, so that a great excess 
is simply waste. It may, however, be 
beneficial to have a slight excess of 
litharge in order to insure saturation 
of the sodium hydroxide, as well as the 
possible precipitating effect of the sus- 
pended litharge. 

The solution of litharge in caustic 
soda is pumped over into the agitator 
containing the oil and vigorously agitat- 
ed for about 40 to 50 minutes by means 
of the air current. Since the excess 
plumbite solution may always be re- 
covered by settling out the impurities 
it is always advisable to use an excess 
in this treatment. It is to be noted that 
for cracked distillates the plumbite 
treatment as well as other chemical 
treatments is always given previous to 
distillation. However, it may some- 
times be advisable to blend the acid 
treated and distilled but unsweetened 
gasoline with straight run gasoline and 
then give a “doctor” treat. 

In the treatment of cracked distil- 
lates it is not advised to add sulphur 
at any stage after the acid treatment, 
because sulphur or some of its com- 
pounds will remain dissolved in the oil. 
This is of course especially true if the 
oil is treated with plumbite solution af- 
ter distillation as is the practice with 
straight run distillates, 

It may be pointed out, however, that 
in the case of oil such as cracked dis- 
tillates from some Mexican oils which 
cannot be treated by the aforemen- 
tioned method, that the plumbite treat 
is given before the acid treat in which 
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case a small amount of sulphur may be 
added without injurious effects. 

It is finally advised for best results 
from the viewpoint of the product to 
distill the cracked oil with a low fire in 
the presence of steam. The preferred 
practice from the viewpoint of econo- 
my is to straight fire up to about 230° 
F. and introduce steam. 

The present work has demonstrated 
that best results can be obtained with 
cracked distillates if the following or- 
der of treatment is followed. The rea- 
sons for such order of treatment and 
the introduction or omission of various 
steps will be clearly brought out in the 
experimental treatments shown below: 

(1) For oils which do not contain a 
considerable amount of sulphur, such 
as pressure distillates from charging 
stocks of Mid-Continent origin. 

(a) Application of 66° Be. sulphuric 
acid in several doses. 

(b) A thorough washing with water, 
the greater the number of washes the 
less the amount of caustic needed in 
the ny og step. 

(c) Caustic wash followed vy water 
wash. 

(d) Distillation with steam, prefer- 
ably introducing the steam into the 
body of the oil. The steam distillation 
may be assisted by a low fire. 

The keeping qualities of the resulting 
gasoline will be improved if the final 
water wash shown above is followed by 
a wash with a small amount of sodium 
plumbite solution, and then a final wa- 
ter wash before steam distillation. 

(2) Where the oil contains sulphur 
compounds, e. g. pressure distillate 
from charging stocks of Mexican or 

California origin the above scheme is 
ieee however making use of a 
larger amount of sodium _ plumbite 
(litharge in caustic soda) as outlined 
in the general method. This method is 
the one that can be most generally ap- 
plied to the treatment of cracked dis- 
tillates. No sulphur is added, and it is 
recommended that its use be abolished 
in treating cracked distillates, except 
as in under (3). The plumbite is used 
as in under (1) and since it may be re- 
covered by settling out impurities an 
excess may be used without loss. The 
caustic treat may sometimes be omit- 
ted when the plumbite treat is given. 

(3) In the very few exceptional cases 
where the above treats fail to give wa- 
ter white gasoline of sweet odor pass- 
ing all specification tes ts a heavy plum- 
bite treat is given previous to the sul- 
phuric acid treat in which case a very 
small amount of sulphur is added as a 
precipitating agent. The distillate is 
then washed with water, acid treated, 
washed again with water, and finally 
steam distilled. 

(4) Blending cracked distillates with 
straight run light distillates increases 
the ease with which the former may be 
treated. In some cases it may be advis- 
able, though not as economical as the 
above methods, to acid treat the crack- 
ed distillate, water wash and neutralize, 
steam distill and then blend with 
straight run gasoline for sweetening. 
The cracked distillate, however, may 
be more economically treated alone or 
blended with the benzine cut from 
straight run material and treated, pref- 
erably as under (2 

The pressure distillate as such is al- 
ways treated. It is inadvisable to treat 
the gasoline from the pressure distillate 
either with sulphuric acid of sodium 
plumbite, although a wash with dilute 
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sodium hydroxide or other alkali may 
improve its keeping qualities in some 
cases. The treatment of the gasoline 
as such entails another distillation and 
greater losses. Reference to the fol- 
lowing table will show that even with 
such small quantities of acid as 0.05 per 
cent, cracked gasoline will go off color 
if not finally distilled even if the acid 
treat is followed by a water wash and 
caustic. This, of course, is due to the 
residual compounds left in solution by 
the acid treatment. 

It is desirable in some cases to sub- 
ject the pressure distillate to a prelim- 
inary water wash or even a wash with 
dilute alkali especially where water sol- 
uble compounds such as hydrogen sul- 
phide are present. 

It is strongly recommended that 
cracked distillates be treated by con- 
tinuous methods thus cutting down the 
losses attendant upon evaporation by 
batch treating methods. It is possible 
to use batch methods with resulting 
low losses in a closed agitator making 
use of a blower system for agitation 
put the latter method is not as desirable 
as a continuous system. 


By-Product Recovery 


Usually the sludge acid from light 
oil distillates after the. treatment: wrth 
concentrated sulphuric acid is in liquid 
form. The same applies t® the sludges 
from pressure distillate whén concen- 
trated sulphuric acid is used. When 
fuming sulphuric acid is used witn the 


latter, the sludge becomes verv vis- 
co.s. When these sludges are diluted 
with water a two layer system ‘s forim- 


ed. The top layer consists of polymer- 
ized and partially sulphonated oil; the 
bottom layer consisting of the excess 
sulphuric acid together with sulphom: 
and alkyl sulphuric acids, or other prod- 
ucts of hydrolysis such as the alco- 
hol:. When nitrogen is present the 
nitro-bases are also found in this layer. 
In some cases a middle layer is formed 
which contains some of the sulphonated 
products. When the temperature is 
slightly raised the sulphonic acids and 
alkyl sulphuric acids decompose and 
give still more sulphuric acid. 

The diluted acid is concentrated by 
the usual method of open pan heating 
as arule. The dissolved organic mat- 
ter carbonizes interfering with the op- 
eration somewhat by the formation of 
a surface scum. Partial oxidation with 
acid of some of the organic matter pres- 
ent results in an evolution of sulphur 
dioxide during the concentration. It 
may also result in the loss of consider- 
able acid, especially where high con- 
centration of the latter is reached. It 
has been found best to dilute several 
times and concentrate after each dilu- 
tion. 

Blacker and Stanzel” have worked 
out a very good method for the con- 
centration of the sludge acids overcom- 
ing the losses of acid, in a great meas- 
ure due to reduction of the acid, by 
passing a current of air through the 
acid while concentration is going on. 
Since very little suplhur dioxide is 
formed during this process it is assum- 
ed that oxidation takes place either di- 





rectly or indirectly at the expense of 
the air. In addition to the recovery 
of sulphuric acid for the use again in 
“Blacker and Stanzel, U. S. Pat. 965,276, 
(1910.) 

Skinner, Chem. & Met. 27 (15), 734-6, 
(1922.) 


EFFECT OF TREATING FINISHED GASOLINE FROM CRACKED HYDROCARBON OIL 
WITH SULPHURIC ACID (66° Be.)* 


Baume Gravity 50.7 


Specific Gravity 
Original Color 
SPE BIE 6 ssedccenccccess 110 


59.7 
0.738 0.738 
Water White 


59.7 
0.738 
Water White 
110 


59.7 
0.738 
Water White 
110 


59.7 


Water White 
110 


Se TOONNEE 6. o6.0c0< e000 106 106 107 108 108 
Ce es iscecianusus Yellow Light Yellow Straw Prime Dark Water White 
Ne ED sv casevcveeccees ‘air Fair Fair Fair Fair 
eee Good Good Good Good Good 
Treating Material Sulphuric Acid * - Cases. 

Per Cent Used (by wt.) ..... 1.9 0.5 0.1 0.05 

Lbs. of Acid per bbl. gasoline 2.58 08 0.258 0.13 
Color after standing 10 days..Dk. Brown Dk. Brown Dk. = Dk. Brown Dk. Brown 





*The gasoline was first decolorized by distilling the pressure distillate with 4% by weight of 


Fuller's Earth. 





treating, the impure acid is used in 
the manufacture of fertilizers and other 
products. The oily lawer which sepa- 
rates out upon dilution has been used 
for the making of artificial asphalts, 
rubber substitutes and for fuel. 

In the early American practice in the 
recovery of sulphuric acid from the 
waste sludges lead pans were used to 
evaporate the product. The acid was 
then distilled in glass retorts from a 
strength of about 60° Be. to 66° Be. 
The process was one of batch treat- 
ment, the finished acid being siphoned 
off and the retort charged again. Ow- 
ing to breakage of the glass retorts 
platinum stills with lead covers were 
later substituted and these in turn were 
replaced by cast iron and stills which, 
of course, are much less expensive. 

Skinner® has designed a tower con- 
centrator consisting of four towers, one 
for evaporating weak acids without con- 
densation of the vapors and one for 
bringing the partly concentrated acid 
to 66° Be. and two in series connected 
to the strong concentrator for collect- 
ing the fumes. Heat is applied by di- 
rect contact of the products of combus- 
tion with the acid. The gases are furn- 
ished at high temperatures from a fire 
box attached to the tower at its base 
avoiding the introduction of finely di- 
vided carbon into the acid by the fire 


gases. 
Very little work has been done on 
the subject of the recovery of soda 


wastes. It may be pointed out in this 
connection that the amount of caustic 
soda necessary to be used in the refin- 
ing of light distillates is a function of 
the number of water washes following 
the acid treat. An experiment has 
shown that with eight water washes 
a very good product could be obtained 
from a pressure distillate of Mid-Con- 
tinent origin, without the use of any 
sodium hydroxide. It is not contended, 
however, that alkali washes can be done 
away with entirely, but that when no 


subsequent treatment is necessary, such 
as for the removal of sulphur com- 
pounds, it is possible to reduce the 


cost of alkali washes by increasing the 
number of water washes; the question 
simply reduces itself to the cost balance 
between the time factor involved in 
water washing and the cost of alkali. 


Experimental Methods 


In the experimental method for mak- 
ing the laboratory treats use was made 
of a separatory funnel of either one, 
two or three liter capacity. The acid 
treat was made in doses as shown in 
the chart below period. The water 
washes and alkali washes, as well as 
the plumbite treat, where the latter 
was made were all carried out in the 
same separatory funnel. For conveni- 


ence in presentation of the data a treat- 
ing chart has been worked up, in order 


to avoid repitition of method. In each 
experiment this chart indicates the 
equivalent in number of pounds of acid 
per barrel in terms of cc’s per liter and 
gives the other necessary information 
regarding the method of treat. Fol- 
lowing the treating chart are shown the 
experimental tables with information 
concerning the starting product and the 
finished gasoline. Analysis of the 
starting product was made using a 
Hempel fractionating column in order 
to take off the various cuts. 

It is to be pointed out as outlined 
in the discussion of the plant scale treat, 
that the finished gasoline is in most 
cases distilled off in the presence of 
steam for a great many types of crack- 
ed distillates. This is an important fac- 
tor since experiment has shown that 
the acid treated pressure distillate in 
most cases would go off color when dis- 
tilled with straight fire, without the use 
of steam. As an example of this see 
table below. There is no doubt in the 
writers’ minds that the chief factor en- 
tering here is one of temperature con- 
trol. The use of steam, according to 
its partial pressure, enables the gaso- 
line to be distilled at very much lower 
temperatures. As long as the total 
pressure exceeds atmospheric pressure, 
regular distillation will take place, the 
total pressure being the sum of the 
partial pressures of the steam and the 
oil, therefore, the temperature neces- 
sary to attain this partial pressure of 
the oil is lowered and regular distilla- 
tion takes place at this lowered tem- 
perature. The introduction of the 
steam into the oil body also increases 
the vaporization surface enormously, 
and thus brings about a greater rate 
of distillation than if the steam was 
simply passed over the surface of the 
oil. 

It is well known that sulphuric acid 
treated oils contain alkyl sulphuric acids 
and other compounds which remain dis- 
solved in these oils. There is, there- 
fore, the possibility of decomposition 
of these compounds at the higher tem- 
peratures, as well as the mechanical 
carrying over of the particles of color- 
ing matter at the higher temperatures. 
In addition the steam exerts a chem- 
ical effect and in practically every case 
where the oil is treated with sodium 
plumbite, both lead sulphide and other 
lead compounds were precipitated in 
the retort during distillation. Certain 
information has already been obtained 
in this laboratory which points to the 
importance of the distillation under de- 
creased temperatures by imposing re- 
duced pressure upon the system by the 
use of a vacuum pump. When this 
work has been expanded upon it will 
be reported in a later paper. 


Interpretation of the “Doctor Test” 


Sulphur dissolves very appreciably in 
a solution of caustic soda either alone 
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Deep stuffing boxes are provided in the Double Packed Stop Cock Valve be- 
cause correct adjustment can be maintained as long as there is sufficient 
packing to cushion both ends of the plug—one of the features of this im- 
proved plug valve. So we allow for plenty of packing, and put a long fol- 
lower on the gland. This provides for maximum adjustment and maximum 
length of uninterrupted service. 


And we put in the best grade of packing for each class of service. A Victory 
valve will give exceptionally long service with the original packing undis- 
turbed. Extra space is provided in Cast Steel valves for high temperature. 
Packings are of standard makes, and obtainable by any user of Victory valves. 
We make recommendation to our customers as to specification of material 
for re-packing. 


Careful attention to such detail has developed the present high quality of 
Victory Double Packed Valves. 


Your inquiry solicited. 


Features Fully Patented 


Victory Manufacturing Company 
100 Main Street, Niles, California 


DISTRIBUTORS: 


WM. BRAAT, Woolworth Bldg., New York 

V. A. HOUGHTON CO., 566 W. Washington Blvd., Chicago, III. 
WESTERN SUPPLY CO., Tulsa, Okla. 

NORVEL-WILDER CO., Beaumont and Houston, Texas 
ENGINEERING EQUIP. CO., Union League Bldg., Los Angeles, Calif. 











Tell them where you saw the ad 


OO TRAE ee CSOSOOES le GOO) 
TFWM Se GMMR me i CHIE 











14 THE REFINER AND JULY, 1923 


TREATING SHEET 





Charge 1000 ce. 
1 Ib. 1%lb. 2lb. 2% Ib. 3 Ib. 31% Ib. 4 Ib. 4% Ib. 5 lb. 5% Ib. 6 Ib. 6% lb. 7 Ib. 
Quantity of Acid per bbl. per h bl. per bbl. per bbl. per bbl. per bbl. per bbl. — per bbl. per bbl. _ per bbl. per bbl. per bbl. per bbl. 
cc. Water (total) .... 100 100 100 100 100 100 100 100 106 100 100 100 100 
No. of Applications 2 2 2 2 2 2 2 2 2 2 2 2 2 
Water as above is used when objectionable water soluble substances such as hydrogen sulphide is present. 
cc Acid (66° Be.) 

(total) ; ; 1.55 2.32 3.10 3.87 4.65 5.42 6.20 6.97 7.75 8.52 9.30 10.7 10.85 
No. of Applications l l l 1 2 2 2 2 2 3 3 q 
c.c. Water (total) . 100 100 100 100 100 100 100 100 100 100 100 100 100 
No. of Applications ~ om 2 2 2 2 2 Zz 2 2 2 2 2 2 
@.¢,. 42 te. NaOll 

|| 11.5 11.5 11.5 11.5 1.5 11.5 11.5 11.5 11.5 BES 11.5 11.5 11.5 
No. of Applic: itions 2 2 2 2 2 2 2 2 2 2 2 2 
c.c. Water = 50 51) 30 50 30 50 30 30 50 50 30 50 50 
c.c. Na,PbO, (30 Be ) (Litharge dissolved in 12 to 30° Be. caustic soda, Use from 6.5 to 10% by volume depending on sulphur content and nature 

of ofl, 
c.c. Water (When 
plumbite is used) x1) S¢ “4 30 30 50 30 30 30 30 50 50 50 
Time allowed Time allowed 
for Agitation for Settling 
12° Be TOD 6 biter a cnncecedadiaseaedesdensnewee seein 10 min. 10 min. 
11.5 ce of 12 Re. NaOll 50 gals. per 100 bbls. ED. a icaca awa al be Sib wht araia be 6 tare ae eee ae .20 min. 20 min. 
N. B This quantity is in excess of that used in practice, but was BEE, 4° keeeDaneknes ae engeneed ANenen beds Nennee 15 min. 15 min. 
made use of to expedite the work and save time. Oe.) ere rey eee reer re rr errr ee ce 10 min. 10 min. 
or when the solution is saturated with The precipitation of lead sulphide as are removed so that it is natural to 
litharge. When sulphur is allowed to an index of a positive doctor test is expect a negative test after such treat- 
remain in such a solution for several thus to be interpreted cautiously espe- ment. 
days a concentrated solution of sodium cially if the test bottle has been al- The use of sodium plumbite solutions 
sulphide is formed. The lead as in- lowed to stand for some time. as previously prescribed in the treat- 
dicated above is precipitated as lead It can be seen from the above that ment of cracked distillates is, however, 
sulphide. The charge upon the lead the actual amount of litharge required to be particularly recommended even 
whether as litharge, sodium plumbite or per barrel of pressure distillate treated when sulphur is present only in small 


lead sulphide, is two positives. No depends more on the nature of the amounts as it has been found to im- 
change is therefore entailed with re- sulphur compounds than upon the ac- prove the keeping quality of such distil- 
spect to lead. Tests for sulphate ion tual percentage of sulphur present. This lates. 

showed the presence of the latter, is especially true of cracked distillates. 





which indicated that sulphur with zero It is to be particularly called to the Possible Mechanism of the Sodium 
charges is reduced to sulphur with two attention of the reader that the ab- Plumbite and Sulphur Reaction in 
negative charges, namely as the sul- sence of sulphur or its compounds is Refining 
phide ion and oxidized to sulphur with not a prime requisite for an oil showing With regard to the alkali sulphides 
six positive charges as the sulphate ion. a negative test with doctor solution. the following reactions may be pointed 
Hence, we have a case of auto-oxida- As a matter of fact, only those com- out: sodium hydrogen sulphide is 
tion and reduction somewhat as fol- pounds which react with this solution formed on saturated sodium hydroxide 
lows: 

48° = 3S-- + S(*+) eee te ee 
The mutual effect of sodium plumbite CBACESD SISEMAASE FOG CUEENS OAS Cos. 
aad sulphur upon one another briac : Acid Treated and Straight Fire Distilled 
and suipnt I / e€ another brings Lbs. of Sulphuric 
into question the interpretation of the Acid per bbl. of : — 
doctor test, which under any circum- Pressure Be. Gr. Per Cent Gasoline High 
tance “6 he time ‘i ees ts Ived Distillate Acid Gasoline Be. Gr. Temp. Reached Color 
stances has the time factor invo ved. 10 66° 50.7 56.4 415°F, Deep Yellow 
The hypothetical action between sodi- 8 66 50.0 56.4 410 Deep Ed 
um ite ¢ s may =o} , 6 66 50.0 57.6 410 Light ellow 
— nee ulphur may possibly 5 66 50.7 57.3 410 Light Yellow 
ye Stated as follows: = ‘ 4 66 50.9 57.0 410 Yellow 
2Na2PbO.+4S’ — Na:S+Na2SO,+ PbS. 3 66 50.8 57.1 410 Yellow 





CHARGING STOCK 


Mid- Mid- Mid- Burk- Heald Fre- a 

Mid- Cont. Cont. Cont. La. La. Ranger burnett ton Tarakan mont Mex. Gas Oil Mex. IIl-Ky. 

Cushing Cont. Kero. Calif. Fuel Topped Fuel Topped Topped Fuel Crude Borneo Crude Gas Mexican Crude Fuel 
Gas Oil Oil Crude Oil Crude Crude Oil Oil Crude Wyo. Oil Crude “—_ Oil 


Gas Oil Gas Oil Dist. 
Baume Gravity .... 34.4 35.4 38.4 27.6 27.0 26.6 26.9 28.9 26.8 23.2 29.6 18.2 23.3 26.2 21.0 3 23.7 
Sulphur Percent ° ” ° ° ® ' sa . ” 7 - ° 2.8 3.10 3.40 2.35 0.40 
Coke Percent .. 0.2 Trace Trace Trace 3.2 2.8 3.8 3.8 3.36 5.3 S.3 2.7 7.7 1.0 2.0 3.4 7.4 
(100 cc E ngler) 
( Dist.) 
CRACKED DISTILLATE OIL FROM CRACKING OF ABOVE CHARGING 
Stock at 120 Pounds 

Baume Gravity ... 47.8 48.7 47.3 36.5 46.9 52.8 54.0 53.6 53.9 52.8 48.7 37.8 53.0 41.9 46.4 53.0 55.1 
Color . nee ..Brownish Deep Lemon Dark Brownish Lt. Lt. Lt. Lt. Brownish eep Deep 

Yellow Yel’w Yellow Brown Yellow Yel’w Yellow Yel’w Yel’w Yel’w Yellow Yellow Pink Yellow Yellow Yellow Yellow 
Gasoline 
Percent ee 50.0 55.0 58.0 37.6 47.5 74.5 7 69.3 69.5 75.5 69.2 49.6 83.6 42.0 57.7 68.5 69.3 
Baume Gravity ... 57.9 36.0 54.0 48.4 56.0 54.6 56.2 56.9 57.4 55.6 52.7 49.1 54.4 52.7 53.2 58.0 58.7 
Initial B. P Pe se 122 111 120 160 118 112 121 122 118 116 126 108 120 128 107 106 110 
End Point °F. ee 438 $38 437 437 437 438 436 436 437 437 437 437 434 413 422 407 

TREATED CRACKED DISTILLATE 

Pounds per bbl. 66° B. 

Acid (Sp. Gr. 1.84) 4.0 1.5 4.0 6.0 3.5 4.0 4.0 4.0 3.5 3.5 3.5 5.0 6.0 6.5 7.0 7.0 4.0 
Charge (cc.) ...... 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 2000 1000 1000 1000 
Recovery (percent) 98.0 98.5 98.0 97.0 97.5 98.0 98.0 98.0 98.0 97.5 98.0 97.5 98.0 97.5 98.0 97.5 97.5 
Treating Loss (P’ct) 2.0 1.5 2.0 3.0 2.5 2.0 2.0 2.0 2.0 2.5 2.0 2.5 2.0 2.5 2.0 2.5 2.5 
Baume Gravity .... 46.7 $3.5 46.0 35.8 46.2 51.8 52.8 52.5 52.9 51.8 47.9 36.2 52.2 40.9 45.8 $2.1 53.8 

Very 
Deep Lt. Lt. Ls. is. Deep Lt. at. De Lt. Brownish Deep 
Color ai , -Yel’'w Amber Yel’w Brown Yel’w Yel’w Yel’w Yel’w = Yel’w Yel’w Yel’w Yel’w Pink Y ee Yel’w Yel’w = Yel’w 
Gasoline 
All of the Above Treated Cracked Distillates Distilled with a low Fire in the Presence of Steam. Distill Off up to 230°F. with 


How distilled 
Straight Fire 


Percent Over eee 54.5 58.0 38.5 46.0 74.6 72.0 69.5 69.5 74.5 69.0 49.5 83.5 43.0 57.7 68.5 69.5 
Baume Gravity . as 56.1 53.8 49.5 56.3 54.0 55.9 56.7 57.2 56.2 52.5 49.0 54.2 52.8 $3.3 58.0 58.5 
Color Universal Say- 
bolt Chronometer 25 24 24 23 25+ +25 +25 +25 +25 24 +25 23 +25 25 24 23 +25 
Doctor Test All Gasolines from Treated Cracked Distillate Listed Above Showed a Negative Test. 
Corrosion Test All Gasolines from Treated Cracked Distillate Listed Above Showed a Negative Test. 
with sodium 


Remarks: (a) * Indicates a percentage of sulphur from 0.0 to 1.0. Cracked distillate from these charging stocks treated _ Sodit 
plumbite (litharge dissolved in caustic soda solution) and water washed immediately preceding distillation. No sulphur used as a precipitating 
agent. 

(b) Cracked distillates from charging stocks without star (*) in column were given a comparatively heavy plumbite treat previous to acid treat. 
Very small quantity of sulphur used as a precipitating agent. Plumbite treat followed by water wash. 


(c) Blank determinations made on the above cracked distillates indicate that the average mechanical loss owing to the experimental method 


used is about 0.8%. This can be subtracted from the treating losses indicated above to give the solution loss. 
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with hydrogen sulphide. When the hy- 
droxide and hydrogen sulphide are 
present in equivalent proportions so- 
dium sulphide is formed. Alkali sul- 
phides hydrolyze and the solution 
formed, quickly oxidizes on exposure 
to the air, and sulphur is liberated. 
The latter is dissolved by the alkali 
sulphides forming polysulphides which 
can be further oxidized to thiosul- 
phates and sulphates. 

The question arises whether similar 
reactions would go on between sodium 
hydroxide and compounds having an 
alkyl group instead of hydrogen, i. e.. 
whether upon replacing one or two of 
the hydrogen atoms of hydrogen sul- 
phide molecule to give thio-alcohol or 
alkyl sulphides these compounds react 
with the litharge dissolved in sodium 
hydroxide and what conditions would 
favor this reaction. 

Tt has been found that litharge in 
sodium hydroxide will turn practically 
colorless cracked hydrocarbon oils 
with a high sulphur content yellow to 
orange color, indicating a_ reaction. 
Experiment shows that sulphur is ap- 
preciably soluble in hydrocarbon oils 
including the cracked hydrocarbons. 
This brings up also the possibility of 
the formation of alkyl polysulphides 
analagous to the alkali polysulphides. 
The present research has shown that 
formation of a lead compound soluble 
in the cracked distillate, when sodium 
plumbite solutions are shaken or agi- 
tated with such oils. This compound 
is formed upon standing after treating 
the cracked distillate with a solution of 
litharge in sodium hydroxide, drawing 
off the latter and washing with water. 
Altho, the presence of sulphur com- 
pounds in the pressure distillate favors 
the formation of this lead compound it 
contains no appreciable amount of 
sulphur. When purified it is light yel- 
low to white in color and contains 
about 80 per cent of lead. Further work 
is in progress regarding this compound 
which will be reported upon later. 

We then have the possibility of all 
reactions taking place between  sub- 
stances dissolved in the same medium 
namely the oils. The problem therefore 
seems to be very much more complex 
than what has hitherto been supposed. 
The chief explanation of the action of 
sulphur in causing a coagulation and 
precipitation of lead sulphide from the 
oil when used in conjunction with so- 
dium plumbite has been that the sul- 
phur acts catalytically in the process. 
Others claim that the reaction is 
wholly colloidal in nature, the sulphur 
simply acting as a coagulating agent. 
For purposes of the present study the 
latter explanation is only incidental, be- 
cause when the cracked oil is freed 
from all of the products of the various 
treating processes no precipitation oc- 
curs until the addition of the sulphur. 


It is not, however, contended that 
the excess sulphur does not act as a 
coagulating agent after precipitation 
has occurred. Regarding the first ex- 
planation namely on a catalytic basis it 
may be said that this explanation does 
not find favor with the present writers, 
if for no other reason than the fact 
that such an explanation is generally 
used to cover up the lack of material 
resulting from investigations into the 
subject. The possibilities are manifold 
especially from the viewpoint that we 
have, as shown above, all of the react- 


ants dissolved in the same medium, and’ 


further work is in progress in this lab- 
oratory upon the subject. 


Discussion and Results 


It will be seen from the preceding 
experimental tables that it is possible 
by the methods used here with each 
type of cracked distillate used, to ob- 
tain a water white gasoline (21 Saybolt 
Universal Chromometer or better). All 
of these gasolines were sweet in odor 
and passed the corrosion tests as well 
as the doctor test. 

Reference has been made in a pre- 
vious section to the use of sulphur in 
conjunction with the plumbite treat 
and it has been advocated in this work 
that the use of sulphur be done away 
with except in unusual cases. Under 
these circumstances the plumbite treat 
is applied previous to the acid treat. 
Experiment in this laboratory has 


shown that where the sulphur is used 
in conjunction with the plumbite treat 
immediately before or after distillation, 
that some sulphur remains in the treat- 
ed oils. It may be mentioned here that 
various substitutes have been found in 
this laboratory for sulphur as a precipi- 
tating agent, where required. These 
will be referred to in a later communi- 
cation. 

No quantitative measurements have 
as yet been made upon the solubility of 
sulphur in cracked. distillates. How- 
ever, qualitative tests show an appre- 
ciable solubility; evaporation of the oil 
leaving the sulphur in a _ crystalline 
form of the monoclinic and othorombic 
forms. 

At slightly elevated temperatures 
sulphur will combine with hydrocar- 
bons both of high and low molecular 
weight forming hydrogen sulphide and 
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derivatives of sulphur. Above 


organic 
sulphur is distilled over in the 


250° F. 


free state and the gasoline thus dis- 
tilled over redissolves the deposited 
sulphur. 


Guislin” finds that sulphur is fairly 
soluble in petroleum at low tempera- 
tures, about 1.5 per cent in a light dis- 
tillate. It is more soluble in the heavier 
oils and increases with rising tempera- 
ture. On cooling sulphur crystallizes 
out. On heating sulphur acts upon or- 
ganic impurities and forms some hydro- 
gen sulphide and water and organic 
compounds which remain dissolved. 

Friedmann * on heating hexylene and 
sulphur together obtained (C,H:;:S, 
(CeHi2)2S, and CyHsS: The residue 
left on oe the products of the 
reaction was CaHwSs; and an asphaltic 
product of the composition C2,H»S:. 
With octylene he obtained a similar set 
of compounds. With hexadecylene and 
sulphur he obtained a compound CywHsS 
with an asphalt residue. 

The question of the necessity of dis- 
tilling cracked distillates in the pres- 
ence of steam is one that deserves at- 
tention. As stated previously the ques- 
tion is namely one of reduction in tem- 
perature owing to the partial pressure 
of the steam. Although in practice 
cracked distillates from some Mid-Con- 
tinent charging stocks may be distilled 
with straight fire and a full yield of 
water white gasoline recovered, there 
are a great many cracked distillates, es- 
pecially of California and Mexican ori- 


gin which cannot be so distilled. The 
MGuislin, Pet. Rev. 28, 486. 
Friedmann, Petroleum II, 693-7, (1916.) 


problem reduces itself to an economic 
one in the saving of steam and work 
with respect to its solution is at present 
in porgress in this laboratory. 

It_is to be pointed out here that dis- 
tillation losses on cracked distillates are 
relatively high and it.is strongly urged 
and recommended that a vapor recov- 
ery system be installed on all rerun 
stills. Such recovery systems may be 
of the compresion, absorption or ad- 
sorption type. 

In conclusion the reader’s attention 
is called to the bibliography on refining 
methods and recovery of waste prod- 
ucts following the references. 


Summary and Conclusions 

1. The effect of sulphuric acid upon 
cracked hydrocarbon oils from the 
viewpoint of refining has been studied. 

2. Quantitative relationships with re- 
gard to refining cracked hydrocarbon 
oils have been worked out. 

3. Treating cracked hydrocarbon oils 
from a mechanical viewpoint has been 
discussed. 

4+. A complete system of treating 
cracked hydrocarbon oils form charg- 
ing stocks of various sources to pro- 
duce commercial gasolines has been 
presented. 

5. Recovery of waste treating prod- 
ucts has been discussed. 

6. A mechanism for the action of the 
co-called “Doctor Treat” has been 
postulated. 

7. Some problems of the future in 
refining cracked hydrocarbon oils have 
been discussed. 
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now are under 
way for the holding of a meeting of the 
Western Petroleum Refiners Associa- 
tion in Tulsa at the time of the Inter- 
national Petroleum Exposition to be 
staged here the week of October 8 to 
15. George N. Moore of Chicago, pres- 
ident of the association, has the matter 
under consideration. 


Tulsa, Okla.—Vlans 


angew. 


Vol. 


Repert., Vol. 44, 


W.P.R. A. Plans to Meet 
With Exposition at Tulsa 


Wichita, Kan.—The growth of the 
Western Iron and Foundry Company 
here from a $15,000 concern in 1902 to 
an enterprising company occupying a 
$300,000 plant in 1923 reflects the suc- 
cessful management of the corporation 
which is engaged in the manufacturing 
of refinery equipment and other sup- 
plies for the oil industry as well as for 
other industrial interests. 

J. Q. Warren is secretary and treas- 
urer and general manaver of the West- 
ern Iron and Foundry Company and is 
an executive of long experience in the 
manufacturing and = sales end. The 
dome covers and outlet caps for tank 
cars manufactured by the company are 
having a wide sale in the refining field. 
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Work Starts on New Refinery 
To Operator on Powell Crude 


Hearne, Texas—A 7,000 barrel daily 
capacity skimming plant is being erect- 
ed by the Humble Oil & Refining 
Company at its tank farm and pump 
station located 34% miles southeast of 
Hearne to operate mostly from crude 
produced in the  Corsicana-Powell 
field, and is to be rushed to completion 
in order to begin making fuel oil by 
October 1. The plant is located where 
Humble’s 8-inch West Texas pipe line 
out of Comyn connects with the main 
trunk lines out of Corsicana and Groes- 
beck to the Coast. It is reported that 
Humble has consummated a big fuel oil 
deal with the I. & G. N. railroad, and 
the order is to be filled mostly by the 
proposed Hearne plant, which will also 
make gasoline and kerosene. 

Since the Hearne plant will not be 
located on the I. & G. N. railroad, 
Humble proposes to build two 4-inch 
and one 6-inch pipe lines from the re- 
finery to a loading rack along the I. & 
G. N. railroad near the town of Hearne, 
and the buyer can then distribute the 
fuel over its own system. 


Tulsa, Okla—U. S. Cities Corpora- 
tion and Lorraine Petroleum Company 
expect to start operations at the refin- 
ery of the Continental Refining Com 
pany at Bristow in this state and will 
run on crude from U. S. Cities property 
in Creek County which will be connect- 
ed with the plant by a three inch line. 


Havana, Cuba. 
Mr. R. L. Dudley, Manager, 
The Refiner & Natural 
P. O. Bex 1307, 
Houston, Texas. 
Sir: 

I have received your subscription 
blank for The Refiner and Natural Gas- 
oline Manufacturer, and am enclosing 
postoffice money order for the amount 
of $4, covering subscription of four 
copies tor same. 


Gasoline Mfr. 


Dear 


I received the sample copy some few 
days ago, and wish to say that I be- 
lieve this magazine is going to fill a 
long felt want among oil refiners. 

The experience I have had is that on 
innumerable occasions fellow employ- 
ees have asked me if there was not a 
plain intelligent, comprehensive publi- 
cation on refining processes, and 
have never been able to reply in the 
affirmative. I therefore see no rea- 
son why your paper should not have 
a large list of subscribers among the 
employees of refineries. 

Your article entitled “The Use of 
Sulphuric Acid In Oil Treatment” was 
especially interesting to me, and in- 
telligently written. However, it gets 
my goat to read an article of this kind 
and then not have the pleasure of see- 
ing the author’s name. 

Wishing you unusual success, I am, 

Yours very truly, 


J. E. LENHARDT. 
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ing I'd be feeble-minded.” 
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The thermal-conductivity of the Hills-McCanna thermometer 
well is nearly six times greater than the steel well. The result is 
quick and accurate reading at all times. 
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or Pipe Tap 


For cleaning threads in headers or return bends, after the 
run, the Hills-McCanna clean-out plug is an indispensable tool. 
It assures a clean thread, and eliminates the danger of damaging 
the threads on the plugs when replacing. Many oil refineries have 
experienced costly delays and damage through lack of a tool of 
this kind. The saving of time in replacing closures is so great 
where this tool is used, that its cost is ridiculously low by com- 
parison. 


Made of high-grade, hardened tool steel. When ordering state 
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CUT. 

MUS 

A. F. Hickey, sales man- : 

ager of the Taxman Refining 

Company, has returned to 

Chicago after a business tour 

through the states of Ohio, 
Indiana and Michigan. 





George D. Locke, former- 
ly of the Barnsdall Refining 
Company, was in New York 
the first part of July in con- 
nection with the export busi- 
ness of Barnsdall. 


Horace G,. James, former 
secretary of the Western Pe- 
troleum Refiners Association 
and now president of the 
Missouri Oil Men’s Associa- 
tion, has become sales man- 
ager of Derby Oil and Refin- 
ing Company with offices at 
Wichita, Kansas. 

Joe Mudd, Chicago repre- 
sentative of the Marland Re- 
fining Company, has just 
completed a tour of the 
northern territory in the in- 
terest of company business. 


J. S. Cosden, president of 
Cosden and Company, is 
away from his New York 
offices on a business trip to 
the Southwest, where he will confer 
with company officials at Tulsa, Okla- 
homa, and other points. 


Captain Paul J. Blackman, vice presi- 
dent of the New England Fuel Oil 
Company, and other Magnolia subsid- 
iaries in Mexico, returned to Tampico 
from a trip to Texas. 





S. E. Murphy, sales manager of the 
Empire Refineries, Inc., is on a busi- 
ness trip through the east. 





F. E. Capen, superintendent of The 
Texas Company's refinery at Casper, 
Wyoming, was in Houston recently at 
the company’s main office. 


W. R. Spann, president and general 
manager of the Montrose Oil Refining 
Company, has resigned to become pres- 
ident of the National Gasoline Com- 
pany, with offices at Fort Worth, Tex. 


James M. Curran, recently with the 
Midland Refining Company at Kansas 
City, is now with the Skelly Oil Com- 
pany at Tulsa. 


S. M. Morian has resigned as man- 
ager of the Casper division of the Utah 
Oil and Refining Company to enter 
business for himself. B. W. Musser 
will take his place. 

J. R. Shoup and H. L. Hileman, rep- 
resenting the Joseph Reid Gas Engine 
Company of Oil City, Pennsylvania, 
stopped in Houston on their visit to 
the Gulf Coast region. They have re- 
cently completed a trip through the 
California and Rocky Mountain fields. 


ey 


W. B. HAMILTON 


President of the Texhoma Oil and Refining Company of Wichita 


Falls, Texas 


E. B. Reeser, vice president of the 
Barnsdall Refining Company, returned 
to the New York offices after spending 
several days at the offices in Tulsa. 

J. W. O'Donnell, president of the 
O’Donnell refinery, has left on a busi- 
ness trip to Mexico to investigate oil 
possibilities there. 


Fred W. Cambell, chemical engineer 
for the Sterling Oil and Refining Com- 
pany of Wichita, has resigned to be- 
come refinery superintendent for the 
Industrial Refining Company at El Do- 
rado, Kansas. 


F. E. Richardson of the Producers 
and Refiners Corporation, has been 
placed in charge of the aatural gasoline 
department in the Wyoming area. 


Walter Herr, formerly connected 
with the Union Petroleum Company 
at Chicago, has joined the sales force 
of the Taxman Refining Company. 

F. L. Sheller of the Paragon Refin- 
ing Company of Toledo, Ohio, is in 
Lexington, Kentucky, for the company. 





Norval White, West Coast represen- 
tative of the American Petroleum In- 
stitute, was in Los Angeles lately on 
one of his regular visits. 





E. O. Mullin, sales representative for 
Dean E. Foster, manufacturer of the 
Foster Baffle for gasoline plants, is 
making a business trip to Missouri, 
Colorado, Wyoming, Montana, Texas 
and California. He will be gone about 
six weeks. 









General American Tank 
Car Corporation announces 
the opening of an office at 
502 Cosden Building in Tul- 
sa, Oklahoma, with Robert 
Rose, formerly connected 
with the Standard Tank Car 
Company, in charge. 

Henry G. Blaine, manager 
of the fuel department of the 
Johnson Oil Refining Com- 
pany, is away from his office 
in Chicago on a two wecks’ 
vacation outing in DPennsyl- 
vania. 


L. N. Oppenheimer, who 
has been connected with the 
Sapulpa Refining Company 
in its Tulsa, Oklahoma, of- 
fices for the last seven years, 
five years of which he has 
been vice president and gen- 
eral manager, has resigned 
his position. He has made 
no announcement as to the 
future. 





W. B. Hamilton, president 
of the Texhoma Oil and Re- 
fining Company of Wichita 
Falls, Texas, is reported re- 
cuperating in a sanitarium at 
Battle Creek, Michigan, fol- 
lowing an attack of appendicitis while 
on a business trip to New York City. 


A. W. Deacon, vice president of the 
St. Louis Surfacer and Paint Company, 
is on a business trip to the oil fields 
of California. 

E. S. Dwyer, formerly of the Ditts- 
burgh office of the Transcontinental 
Oil Company, is in charge of refinery 
sales in Chicago. 





Dean E. Foster, consulting engineer 
and manufacturer of the Foster Baffle 
for absorption gasoline plants, has re- 
turned to Tulsa from a trip to Breck- 
enridge, Ranger, Eastland, Fort Worth 
and Dallas, where he has been study- 
ing the natural gasoline producing sit- 
uation. 

Constant R. Cloquet, manager of the 
Compagnie Generale Anversoise, a Bel- 
vgian oil company, sailed for Europe on 
the S. S. Belgenland, July 10. He was 
over here making connections with 
American refiners to obtain goods for 
export. 


A. L. Johnson, president of the Pu- 
laski Oil Company, has completed ar- 
rangements for the enlargement of the 
company’s plant at Pulaski. 


W. A. Eddy, president of the Mid- 
Continent Producers and Refiners Cor- 
poration, has announced that the gen- 
eral offices have been moved to 617 
Hanna Building, Cleveland. The com- 
pany is also building 11 service sta- 
tions in Cleveland. 








a 





Makes Pipe Cut for Angle 
Welding an Easy Problem 


Through the use of wire rings, de- 


‘signed for the purpose, the problem of 


cuttting pipe for right angle welded 
joints has been made a simple process. 

The ring devices now being used by 
welding crews through the Mid-Conti- 
nent field are the result of calcula- 
tions made by Henry Miller of the 
Skelly Oil Company. 

The use of wire rings requires one 


for each size of pipe. They can be 
used only for cutting in welding right 
angle joints. ‘The process is one so 


simple that welders grasp it from one 
demonstration 

The wire rings are oval shaped, made 
to fit the pipe at the proper angle for 
cutting. At the point where the weld- 
ed joint is wanted, the wire ring is 
placed, the notch on the side of the 
ring being at the exact point of the 
center of the joint. The pipe is then 
marked along the ring. 

The ring is then shifted the other 
Way, its exact position being deter- 
mined by keeping the notch point at 
which the previous marking was done. 
When marked in the second position, 
the part of the pipe to be cut out for 
the joint is contained within the two 
sets of converging lines. This part of 
the pipe is then removed with a cut- 
ting torch. 

This process is then repeated on the 
pipe to be welded into the opening, 
except that the marking is done at the 
end of this piece of pipe. When this 
piece is cut off with the torch, the 
pipe end can be inserted in the opening 
cut in the other pipe 

The two pieces of the pipe are then 
ready for the welder. 

The ring measuring devices are an 
unpatented product, as the basic patent 
has been issued on another product. 
The rings are being sold by the Tulsa 
Oxy-Hydro Company of Tulsa. 
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Left—Marking pipe to be cut 
Top Center—The joint ready for welding 
Right—Marking end of pipe to be welded 
Lower Center—The marking ring 





Universal Gastite Tank Car 
Dome Cover Approved 
The Tank Car Committee of the 
\merican Railway Association has of- 
ficially approved the Universal Gastite 
dome cover (permanent type), a device 
now being introduced by the A. Y. Me- 
Donald Manufacturing Company of Du- 
buque, Iowa, for the prevention of 
evaporation during the loading of gaso- 
line into tank cars. 
The cover is being offered in two 
types. The temporary cover, for at- 





taching to dome of car only while the 
gasoline is being loaded, is made of 
aluminum so as to be sufficiently light 
for one man to handle. The permanent 
cover is made of cast iron, is either 
bolted or screwed to flange of dome, 
and is provided with a cast iron top 
for protection during transit. 

When loading with this cover a pres- 
sure valve, set at two to five pounds, 
is placed on vent outlet of the gas- 


tight cover, thus eliminating the great- 
er proportion of gassing which takes 
place in a tank car loaded in the ordin- 
ary way; or gases are carried back to 
storage, via the vent outlet, where they 
are absorbed. 

It practically climinates the fire haz- 
ard due to escaping liquid and vapor 
during. the loaging of gasoline, accord: 
ing to the company. 


Skelly Closes Contract 
For 32,000 Gallons Gas 


Tulsa, Okla—The Skelly Oil Com- 
pany has closed a contract with the 
Standard of New Jersey calling for the 
delivery of approximately 32,000 gal- 
lons of gasoline daily over a period of 
one year at a price representing a per- 
centage of the tank wagon market. 
This contract will absorb about one- 
half the total Skelly output at the pres- 
ent capacity of that company. 


The Association of Natural Gasoline 
Manufacturers has retained G, A. Pre- 
vost of Washington, D. C., to investi- 
gate patents under which natural gaso- 
line plants are operating in order that 
a clear understanding may be had of 
every patent affecting the operating of 
these plants. 


R. A. Broomfield, vice president of 
the Barnsdall Refining Company, left 
Tulsa, where he had been spending a 
few days, for Wyoming and Montana, 
to take charge of the Barnsdall inter- 
ests in that area. 
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THE NEW ENCLOSED TYPE 


Watts- Miller 
Gas Engines and 
Direct Gas 
Engine Driven 
Compressors 
and 
Vacuum Pumps 





Direct Gas Engine Driven Vacuum Pump, Two Cylinder 


Pat, June 22, 1897; Oct. 6, 
1914; April 13, 1915 








High Efficiency Gas Engines, 
Compressors, and | 
Vacuum Pumps , 
for Power 
Plant Equipment 
Sizes from 25 to 400 h. p. 





Single Cylinder Belted Engine 








Compressors _ particu- 
larly adapted to casing- 
head gasoline plants, 
gas pumping plants, 
and compressed air in- 
stallations, in single 
and 2-stage machines 
to operate on practi- 
cally all intake and dis- 
charge pressures. 
Continuous circulating 
filtering automatic oil- 
ing system. 


The Miller Improved Gas Engine Co. 


SPRINGFIELD, OHIO 





Direct Gas Engine Driven Compressor, Two Cylinder, Single or Two Stage 


DISTRIBUTORS 
The Miller Improved Gas Engine Co. FRICK-REID SUPPLY CO. 
742 Kennedy Bldg. Casper, 
Tulsa, Okla. Wyoming. 


Service Department and Warehouse, 323 North Cheyenne St., Tulsa. 
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RECENT REFINERY PATENTS ISSUED = sese 
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Washington, D. C.—The following 
patents of interest to the oil refining 
industry have recently been issued by 
the patent office at Washington: 

No. 1,458,291, issued on June 12, to 
Ford W. Harris, assignor to Petroleum 
Rectifying Company, a corporation of 
California. It comprises an apparatus 
for dehydratin petroleum emulsion 
comprising a tank, a pipe by which an 
emulsion composed of petroleum and 
water may be introduced into said tank, 
a lower electrode secured near the bot- 
tom of said tank, an upper electrode in- 
sulated from said tank and secured near 


said lower electrode under the surface 
of said emulsion, and means for sub- 
jecting any current flowing between 
said electrodes through said emulsion 
to the action of a coercive magnetic 
field. 

No. 1,458,443, issued on June 12 to 
Alfred Schwarz, assignor to Petroleum 
Sand Products Corporation, a corpor- 
ation of Delaware. This is a process 
of synthetically producing hydrocarbon 
compounds which comprises maintain- 
ing substantially chemically constant 
solution of hydrocarbons so propor- 
tioned that the hydrogen is in excess 





Tl 
to Shippers 


Conveniently 


notch 


Illinois, 


Car Works: 
Chicago 
Coffeyville, Kans. 
West Tulsa, Okla. 





orth American Service 


Three Repair Shops 

located at 
Tulsa, and Chicago, these fully equip- 
ped repair shops give shippers the op- 
portunity to keep tank cars in top- 
condition 


loss of service. 


Storage of Loaded Cars 

At Blue Island, Illinois, (within Chica- 
eo Switching District) adequate facil- 
ities for storing loaded cars awaiting 


reconsignment. 


Bulk Storage 

39,000 barrel bulk storage at Clearing, 
5,000 barrel bulk storage at 
Blue Island, Illinois 
rel bulk storage at Tulsa. Ready to re- 
ceive liquid petroleum products under 
North American Oil Terminal Ware- 


house conditions, 


Let Us Send You Further Details. 


LESSORS OF TANK CARS 


North American Car Company 


327 S. LaSalle St., Chicago 


Coffeyville, 


without unnecessary 





and 165,000 bar- 


Southwestern 
District Office 
Petroleum Bldg., 
‘ulsa. 








and varyin~ the temperature while dis- 
tilling under violent agitation sufficient 
to form a vapor-oil emulsion. 

No. 1,458,983, issued on June 19 to 
William K. Kirby of Golden, Colo., on 
a process and apparatus for treating oil 
shales. This includes the steps of caus- 
ing a properly proportioned charge of 
finely divided oil shale and an entrain- 
ing high boiling point oil to flow in a 
stream of restricted cross sectional area 
through an analogously restricted re- 
torting zone, supplying heat to said re- 
torting zone of an intensity to liberate 
the desired values of said shale in the 
form of oily vapors, and subsequently 
liquefying said vapors as separated 
from said shale, 

No. 1,459,156, issued on June 19 to 
Norman Victor Sydney Knibbs of Lon- 
don, England. It is on a process of 
distilling and cracking mineral oils and 
other hydrocarbon containing mate- 
rials, which consists in causing the ma- 
terial to be distilled or cracked to de- 
scend in a finely divided state through 
an unobstructed chamber in direct con- 
tact with a current of hot gas produced 
by the combustion of the less volatile 
residues obtained in the treatment of 
the material. 

No. 1,459,515, issued on an apparatus 
for cracking oils, to William B. D. Pen- 
niman of Baltimore, Md., on June 19. 
It consists of an apparatus for cracking 
oils under pressure, comprising a 
closed container for the oil, means for 
heating the same, a condenser, means 
for leading the gas and vapor from the 
heated oil to the condenser, means in 
the form of a stem coil for bringing the 
gases and vapors as they pass from the 
container to a uniform predetermined 
temperature, means for — supplying 
steam, and thermostatic means actu- 
ated in correspondence to the varia- 
tions in temperature of the gases which 
have been in heat exchanging relation 
with the coil to control the passage of 
steam to the coil. 





Shreveport, La—Recent acquisition 
by the Louisiana Oil Refining Corpora- 
tion of the refinery and property of the 
Louisiana Petroleum Production Com- 
pany will mean that the plant either 
will be remodeled, or more likely, razed 
and rebuilt. 


London, England—(By Mail) ‘A re- 
port is current here that Sinclair is ne- 
gotiating with Agwi Petroleum Cor- 
poration, Ltd., to supply crude to the 
company’s refinery near Southampton. 

Omaha, Neb. — Announcement is 
made that the Omaha Refining Com- 
pany with plant at East Omaha is in- 
stalling a Cross cracking unit with 
1,000 barrels capacity. The refinery has 
been operating on crude froin the Salt 
Creek field. 


Wichita, Kans.—Satisfactory results 
are reported by the Derby Oil and Re- 
fining Company in the operation of its 
two new Dubbs cracking process stills 
which have been started up at its new 
refinery in North Wichita. 
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CONLEY TANK LINE 


CYCxX. 1026 PITTSBURGH. PA. 


C.Y.2.X.1026 
= Lae Mss get 
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(Courtesy of Conley Tank Car Company) 


PAINT Z 


For Every Purpose 
We specialize in Refinery, Tank and Tank Car paints of all kinds. 


Your inquiries and orders will receive prompt and courteous attention. 


AMERICAN PAINT & SUPPLY CO. 


Manufacturers of Paints 
Factory and Office—DALLAS, TEXAS 























R E EVES 


VERTICAL 


Self-Contained 
Gas Engine Driven 
Compressor Unit 


Sizes up to 300 H. P. 


Single Or Two Stage Ccmpressor Cylinder 





MAXIMUM EFFICIENCY 
MINIMUM SPACE 
PROVEN RELIABILITY 


FOR FULL DATA WRITE OR WIRE 










Consulting | Branches 
and Contracting Pittsburgh. 
Engineers in | Penne 
Natural Gas i eo Tulsa,Okla 

and Oil. Co Casper. Wyo 
ecto - at? Ohio, U.S.A. . — 
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Rule for Computing Royalty on Osage 
Natural Gasoline Unfair Say Manufacturers 


Tulsa, Oklahoma.—At a meeting of 
the Osage Oil and Gas Lessees Asso- 
ciation, held in this city June 29, the 
following resolution, proposed by the 
investigating committee of casinghead 
gasoline manufacturers relating to the 
price basis for computing royalty on 
casinghead gas in the Nation, 
was adopted, jointly with the Associa- 
tion of Natural Gasoline Manufactur- 
ers: 

Resolved by the Osage Oil and Gas 
Lessees Association and the Associa- 
tion of Natural Gasoline Manufacturers 
that the construction placed by the de- 
partment on paragraph six of the rules 


Osage 








Type B-540 


Gasoline Condenser 


(Patented) 


Compact — Efficient — Flexible 








Dimensions — overall, 30” x 30” x 9’-0” 
(inc. top and bottom bonnets) 


SOUTHWESTERN CONDENSER 
COMPANY 


1215-1221 Hollingsworth Bldg., 
Los Angeles, Calif. 








approved March 7, 1923, in computing 
royalty on casinghead gas produced in 
the Osage Nation where sales are 
made by the producer or manufacturer 
of casinghead gasoline to an affiliated 
company is unjust to the producer of 
casinghead gas in the Nation 
and violates both the letter and spirit 
of the regulations in that (a) it makes 
the words “arbitrary price” the equiv- 
alent of a stated or agreed price; and 
(b) where such sales are made, settle- 
ments are required under such construc- 
tion to be on the average price for 
which such gasoline is sold as ascer- 
tained by the superintendent without re- 
gard to whether the price received ap- 
proximates the market price or not; and 
(c) in that the superintendent only has 
power to compel settlemens on the avy- 
erage market basis when the price re- 
ceived by the producer from an affili- 
ated company does not approximate the 
market price; and (d) The basis used 
to compute the market price is wrong, 
unjust and contrary to the rules, as the 
rules provide for the price being based 
on the open market and the term “open 
market” does not include in trade, law 
or ordinary usage price received on 
long term or special contracts between 
parties, and such construction does in- 
clude such contracts in ascertaining the 
average price, and such price is further 
computed on a basis including finished 
products when the rule covers, and was 
intended only to cover, raw or unfin- 
ished products, and such construction 
also. violates paragraph 12 of the oil 
lease in that it requires such producer 
to pay a royalty on a basis greater than 
the amount actually received by him. 

Be it further resolved that the price 
detually received is the true basis for 
computing royalty in case of affiliated 
companies as well as others and it is 
only when the superintendent finds two 
facts to concur that he may require set- 


Osage 


tlement by the affiliated company on 
basis of the average price, to-wit: (a) 
When the price reported by the affili- 
ated company does not approximate the 
average price received in the open or 
spot market; and (b) When said price 
is found to be arbitrary. In determin- 
ing whether the price received by an 
affiliated company approximates. the 
average open market price received, it 
is insisted that the superintendent 
should take into consideration the qual- 
ity or grade of the product sold. 

Resolved, further, That these associ- 
ations believe and recommend that the 
producers of casinghead gas should do 
all in their power to abrogate such un- 
just construction of the rules and to 
that end request the superintendent to 
enforce the rule according to its letter 
and spirit and when so enforced the 
rule needs no construction, and in or- 
der to facilitate an adjustment of the 
matter, request a conference with the 
secretary of the interior if the superin- 
tendent does not feel authorized jto 
grant relief without instructions from 
the department. 


Tulsa, Okla—A called meeting of 
traffic managers of the Western Petro- 
leum Refiners Association was held 
here the first part of July to consider 
transportation matters affecting the or- 
ganization. 





charleston, W. Va., July 25.—Th, 
Baltimore Gas Engineering Corpora- 
tion of Charleston, West Virginia, has 
closed a contract with the Humphreys 
Carbon Company of Tulsa for the con- 
struction of a natural gasoline plant 
near Bastrop, Louisiana. The plant is 
of the absorption type and uses the 
charcoal process of gasoline extraction 
licensed by the Gasoline Recovery 
Corporation. 

Beaumont Sparks, head of the refin- 
ery department of the Standard Oil 
Company of Indiana in Chicago, is 
staying in Casper for a short time. 
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Tell them where you saw the ad 








Think of a double Dubbs unit 
with a daily capacity for crack- 
ing 1000 bbls. of charging stock, 
yielding an average of more than 
400 bbls. of good Navy IBP-EP 
gasoline each day, regardless of 
whether the stock is gas oil, 
topped oil or fuel oil 


And this from what is left after 
you have taken every drop of 
gasoline out of the crude that 
you know how to get 


Universal Oil Products Company 
Owners of the Dubbs Process 
208 South LaSalle Street Chicago 
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s# s# Mid-Continent Refinery Operations :* 


AS OF JULY 15, 1923 














| 
Now Now ] 
Daily Run- Daily Run- / 
Company and Location Capacity ning _ Company and Location— Capacity ning | 
Missouri— Frederick Refining Co., Frederick.................... 500 S. D. j 
C. @ ©. MieGeime Co, Comttomelia ...ccccccccccccscsas 400 > Fairmont Refining Co., I rae re eee ae 2,500 700 / 
Ford Oil & Refining Co., Kansas City .........+-+- : 500 S. D. Federal Oil & Refining Co., Cushing...............4.. 1,500 &. BD. / 
Standard Oil Co. of Indiana, Sugar Creek ..........--- 12,000 8,500 Globe Oil & Retining ee. a ee 4,000 3,800 
St. Joseph Viscosity Oil Co., St. Joseph...... 500 RRC Gilmer Oil Co., Ringling (steGinweoos bette tee e eens 800 200 
Wilhoit eGntne Co Foplin 2 PTE RES 2,000 850 Golden Belt Refining Co., Oklahoma City.............. 200 S. D. 
* ¢ Grandtield Oil & Refining Co., Grandfield............. 3,000 1,200 
Sie Great American Refining Co., Jennings................ 2,500 s. BD. 
\ : ed Pp & R. ¢ El D 1 1.000 Ss. D REGUS BRUNE CO, TREO. ince occcicccecucsccecaden 1,600 1,000 
Associatec _ & 3 o., E Kee tinned eke es.e-e-8 ‘ s. D. oe “ aN Dae: ~s na 
Bell Seciiedine & Refining Co., Wichita.............. 700 S. D. a poo ; — ms poser . ROLLE ELAS St — 5. D. 
Commonwealth Oil & Retining Co., Moran 800 200 U ae sg gga ~ Ps aa aaa 1,800 S. D. 
0 ez os rrr rare a : . S >. b 
Derby Oil & Refining Co., Wichita.......... Rcameee “sa 2,500 - & ities Corp., _Bristow og RA aaah toate Sac Rea tre tal 2,500 S. D. 
st on ee Co aoe ain ere 000 SD. Imperial Refining Co., MI ic su isteveus netheedn ae 5,000 4,000 
Cc nemica il & ras 3 ~* é ; KAeC CSE HSS 4000 1.600 Indiahoma Refining Co., Okmulgee. ..............ccc0¢ 9,000 S. D. 
El Dorado ae ar “ NN. cy bic kaee ea anes nae _ ~ titinets Of Co: Cusline............................. 3,000 1,500 
mand —— ; ra é "Messhdecn. ALARMS 2000 1,000 Inland Refining ; Co., Cushing SE ere or ee ee ee EON Te 3,000 1,500 
Frontier 5 eaaIng —s iabalanaaeialaneneal 100 s D Johnson Oil Refining Co., Cleveland................... 2,500 1,600 
y y el Te ) € eee ee . ». ° é zs - se ‘ 
ee - le er “ —- Wichita waite he 800 825 Lawton Refining Co., TEER ee Pe 1,000 S. D. 
Golden Ru . ~ g : ,. —ar KSHeesnsierees 1.300 S. D. Livingston Refiners i a are 3,000 Ss. D. 
— ane a C gees errant as ie 2.000 S. D. Local Retining Co., Oklahoma City................ oce RED 600 
Great Western i a — ms sich ttiadia Iadeclasl oi taint leis 1000 S. D. Marland Retining Cig NR ai 5k dw deca veceeences 1,000 500 
= & “' Poet P ny e senso Pocket ecreeseaneenee pe SD Marland Refining Co., Ponca {POR a le Seal BE AE 12,000 8,000 
mperia efining o., MEPTY VAIS... cc ccccececs ce Oe ». v. aad ‘ » : - 
— . mt e Ce ag heal edata at 3,000 3,000 Mecca Refining Co., Allen Ee Pee eee ee er nee ee 1,506 S. D. 
anotex - ~ re ’: é Coflervitl Fasevese yor ==4) Meridan Petroleum Co., Okmulgee.................0.. 3,000 S$. D. 
sas 4 y o., De ccadcevasceccscoes <,y q : ‘ : * , 
a Cie nr dl Co Kansas Sic scadncunecsee 5,000 2,200 = Pet. ae Hominy Pa ear Cte ae ee toe oer Poe pnd S. D. 
Kar nie Pacne Oil Getainn Co iii ig ccakcsas 1.500 SD. Meridan Pet. Co., Ponca ( WY eee eee eee cece cence ees 2,500 . -. 
ansé P hy a "a 1300 8n0 Mid-Co. Petroleum Sg MOO, WU ais os dake ceecucsee 7,000 S. D. 
ee age Co., C “ ane a Sere cn ee eee 600 North American Refining Co., Pemeta................. 1,500 Ss. D. 
-akeside ehning O., 2 BUST. cw cc ccccccrcresesesecs ae ' Z >t r C yi 5 $ 
ilees taialag Cn, WF Meedd........-..0<000.063 8,000 5,350 Nyanza Refining Co., Wilson. ............0..sseeeeee a a 
Mi “7 bey ns g = 7 hs é tee e eens 1 500 425 Oil State Refining A” Ea tet eee 2,500 800 
Matesl OF Cs. Chesase-oocisssessvcvsrrsssvestirs 2209 gp, Rostotec Pipe Line & ReGning Co, Alien............. 600200 
—— 4 , A vie - ) Pemba cies cree eager 1500 4,000 Omar Refining Ca., Garber pisses #6 we 5 eas ght et ve aie show ana eee 2,500 1,650 
Moors ve i f o y a : a eda - “yo SD. Oklahoma Le 2,500 1,600 
McC 10 Pp me - sll GC “area Spring eee oe "600 SD —- Refining Co., Pawhuska..............cceeee 1,000 100 
McCree etrole o., < . PPererrcrec nT So. ». : eg a ‘ om 
MecWhorton-Chanute Refining Co., Chanute........... 200 S. D. nd ao i 3,000 1,600 
Miller Petroleum Company, Humboldt...............- 1,500 700 Polk Prod z ii “rs ate, Sega ng re ree, te pig aoe 
N ud Mabeine Ge Cofferville ees rT 5,000 4,700 0 ar Producing & Gasoline ig, IR 6: 4i:k:d wb wesc 2,000 Ss. D. 
ret "A be a "Refining Co., eile SPORES 700 Ss. BD Peodacers & Reiners LOeR, Blackwell. .......+.....4. 2,500 2,000 
rahe ' ‘Oil & Refinin Cc "Chanute ani > 500 1,750 Producers & Refiners Corp., West Tulsa.............. 6,000 4,050 
-erless > g o., eae ore a S>s of ai * ial pe 
intecotate Refiner, See, GMs 666.55 <6 000200 00x 1,000 S. D. “i e Oil Co., Ardmore Barer re wy oe aa ae Se 7,000 3,400 
Rtiiattees Miles Ca, Bh BRAM: das cs cedisascces 2,000 600 "aulin : Refining ( o., oo Ee Se ae 1,200 500 
Sinclair Refining Co., Coffeyville................4-- . 7,000 4,600 ante _ < Cushing SEE NOPSSSASS SSO SE DEER DTS Re 6,500 3,000 
ed Bird Refining Co., Fredonia........ TEER 800 S. D. ee B o., Billings ee eee ere ee 500 S. D. 
Ginctaie Befimina Ce., APmeMtiN. cc cccccccecnsecesecs 6,000 6,000 Kapetgyec etroleum Co., Guthrie. settee eee e ee eee eeens 2,500 S$. 
Sterling Oil & Refining Co., Wichita................. 5,000 3,900 Pirtle- Pittman Refining Co., Newkirk... .........0000. 2,000 200 
St. Louis Oil & Refining Co., El Dorado............-. 1,500 S. bD. Rock island Refining « P. L. Co., Duncan........... 1,200 900 
St. L — Fo : : 5 Kn Santa Fe Oil & Refining Co., Ardmore................ 5,000 Ss. D 
Standard Oil Co. (Kansas) Neodesha................ 12,000 8,600 Shaffer Oil & E , ~ t 0 , 
Vickers Petroleum Co., Potwin...........eceseececees 1,800 550 a “vl R bs Refining Co., Cushing.................. 6,500 4,000 
“ AM vere ee eee eee rere ’ Sapulpa Refining Co., Sapulpa..... 7,000 
é pe 4 : ae 6,000 6,000 5 <iapas Saas Wigs ine OO COCO 7, 4,000 
White Eagle Oil & Refining Co., Augusta........... UMAR GO CORD, WOR co oon ovo oseiiiccscdcdcrsececenc 6,000 Ss. D 
Oklehoma— a one ee ee Cae ae ee 2,500 S. D. 
‘ sg apalbs pe MR i TE TOE or an ae 
Acme Refining & P. L. Co., Jennings................ 2,600 S. D. Southwestern Oil Corp., Enid SaaS Hen 7 
; Oe re 2'000 on0 pout tp EMG. 06. cece ccc ce cc cceccens J Ss. D. 
poner yg A > a og eee rere wo SD wrod —- es tab 4dcnccanneh nea dieces 5,500 5,000 
Associz 7 2 o., BID as aoc ccesesesecescosesons ’ ». . Sinclai fining . skoge 
Barnsdall Refining Co., Barnsdall..............200--. 3,000 2,600 Seine ithe ‘eae : maa - a ee 2,000 1,000 
Bay State Refining Co., Healdton 1000 SD . é Y é ba 2 ep. ERM a6 aeons behkarancieere 1,500 1,200 
ay Stz kg SN ke wrasse ecedered d ». D. exas o ” = ala . pige asi 
eae Fe Oe TG, BOOT occ cc cccccacccccecccne 700 S. D. Tidal R ‘ a ia r: hae SEES S EA ERAS AAD EAMES MN 8,000 7,500 
1 Refining C Quay 1,000 SD Didi efining Co., rumright SOLE Oe rere Teer ee 4,500 3,800 
— ing a “ } - teen eee ee eee e eens nore s a Transcontinental Oil Co., a eee ROOT CT AR EED 3,000 2,000 
ae eral a ~H Steen eee eee eee eee ee eeee yr . D Transcontinental Oil Co., ND icae eiik ais tee céilroues 5, 5,000 
; : “eal neg = ye ce ceeressoecrceceonse ae : pin zs avis Senter Refining & 0., Commanche 650 
oe ee a i a B ‘ hyo 2160 a - & Refining Co., Grandtield Se eee ne ed oe 2 a BD. 
C: ‘ld Re y ¢ . Yale a 500 100 urley Refining Co., Oklahoma City.................. A S. D. 
Yrawres a Poe es SCO EE CEES ee CLT TO i <" Wagoner Refining Co., Wagoner...................... 5 Ss. D 
arter 1 oO., artoco ee o%0 606.6 006064 600646608 <,V0U we x Psa. . " . : - » wy. 
Chama Met Ce, Belt... cic ccwcscccccccvecvscs 15,000 5,000 — gr weet — Bristow... .. 0.2.0... sseeeeeeeees : 900 
; @ ; . : ale 1 orp., Pe REDS Cadi O bab -00.0s bod oO eed Ok a tl 550 
ey I te ig on dkd stances enbawes 1,000 S. D. 
Chestnut & Smith Corp., Sand Springs............... 9,000 S. D. North Texas— 
Choat Oil Corp. (Now owned by Chas. F. Noble) : : American Oil Corp., Pioneer................ccccceece. 2,500 1,000 
NE a aceca otk Gated wade baceesneid anon 2,200 S. D. ies . ; 4 , ’ 
; , y : * s 7 American Refining Co., Wichita Falls................. 5,000 4,600 
Coleman-Nelson Corp., West Tulloa. .........0cccccccecs 2,000 S. D. H. E. Boner, Burkburnett tee - 
Colemean-Neloom Corp, TMaahell. ooc.icccccccccscnsecs 1,000 S. D. The Biivciiecis Corp Sientce SRI A Blah iano a Ri * & 
tn fin oo ne ................ 10,000 S. D. bl ge orp., E Mie cicngisiccs pieces ees 2,000 500 
: m ss “ a - uma Refining Co., Shera. . on... .cccccccccccccsce 500 150 ; 
Constantine Refining Co., West Tulsa................ 4,500 S. D. Burk-Texas Refini ; 
Cosden & Co., West Tulsa 35,000 15,000 a eneing Co., Burkburnett.........+...... 1,200 S. D. “A 
a ee gh Okage teeta eee cee eens sr >» Bear Refining eee 1,200 Ss. D. 
Cushing Refining & Gasoline Co., Cushing............ 2,500 1,600 Clayt Oil & sw . F 
: er me a ‘ ayton Oil & Refining Co., Dallas................... 3,500 800 
Crem Bee. Co. Chee FUE. CO), Cyeicccccccccsesces 1,200 400 Crystal Petrol . f 
: t j " ysta etroleum Co., Burkburnett.................. 1,000 300 
Dawy Bell Petroleum, Wiileoe. ......cccescccscccscess 2,000 200 Eastland-P » : . : ‘ 
Cc smascue Refaine Co “peaeraned 1300 SD vastland- Pioneer Oil & Retining Co., Cisco............ 1.900 Ss. D 
ami ws : g res MB sos io ai laaniaaataae ps ng Empire Refineries, Inc., Gainesville................... 7,000 3,900 
Cushing Refining & Gasoline Co., Blackwell........... 1,500 1,200 General Ret , 5 1 
: i 3 : @ ie, MONS adn n0us aéarscwbddkkae ban 1,500 Ss. D 
Sen CIE a ON oi vik dow cc da cedkbeeeeteee 700 S. D. Gulf Ref r C > , e 4 ‘ae 
; q > mu OO a Mo | IID 5s ose: 6: 0:0. oars oauséd ed ane Sorat 15,000 5,600 
Equality Refining Co., Oilton...... Raed che ken eae, ae S. D. Gorman Ret r C sorm: ’ 
™ 5 d “ > Bs sOrmne Eg Re e566: 6:4) o:peedisvee wéraracduenk 1,000 S. D. 
Empire Refineries, Inc., Cushing. ...........cccccccese 5,000 3,300 Griswold Oil Co., Electra > 000 1.600 
: : : tik : a 5 sy 5 ; » EB Devers cece ec eceeee cece eee eens 2, ,6 
oe. ea zs 188) Humble Oi ening Ci bare... isn sm 
et at — P ” "Ch win ate hala cecal neon one Invincible Oil OR BE Wi sia soccasavcccdeccusccs 5,000 S. D. 4 
Fr + os Refini oC “—" — RY veesccccccessonce yo = b Interstate Gasoline Product Co, Towa Path. .0.600660s 2,000 810 ; 
anc efining ng. PN £0460 5400ccs00eeusenKes ». D. Iowa Park Prod. & Refining Co., lowa Park........... 1,000 500 ; 
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REFINERY AND GASOLINE PLANT ACTIVITIES 





Specifications on Gasoline and Lubes 


Are Changed Effective Next January 


Washington, D. C.—Recommenda- 
tions for the revision of Federal specifi- 
cations for gasoline, kerosene, fuel and 


lubricating oils were made last week 
by the Federal specifications board. 
The new specifications would become 


effective January 1, next. The changes 


were recommended by representatives 


of the petroleum industry. 
The 
that a limit of one-tenth of 1 per cent 
be placed on the total sulphur in all 
grades of gasoline, to be determined by 
the lamp method; that the unsaturation 
test be eliminated or made more leni- 
ent; and that the specifications for mo- 
tor gasoline be known as United States 
Government motor gasoline. The only 
other change | importance recom- 
mended in regard to easoline was to 
discontinue the use of cotton on the 
bulb of the distillation thermometer. 
Refiners present at the board also 
recommended that the sulphur limit on 
kerosene be raised to .125 per cent, and 
that the burnin«~ test be increased to 16 


concrete recommendations are 


ol 


hours. It was recommended that the 
committee follow the recommendation 
of the signal section of the American 


Railway Association in regard to the 
specifications for long time burning oil. 

The main change on lubricating oils 
recommended was the new American 
Society for Testing Materials method 
color. The question 


oils was discussed, and there was also 
some discussion of fuel oils. 

Representatives of the petroleum in- 
E. B. Phillips, Sinclair Refining Com- 
pany; Jas. T. B. Bowles, Tide Water 
Oil Company; T. G. Delbridge, Atlantic 
Refining Company; Van H. Manning, 
American Petroleum Institute; A. J. 
Turner, representing California refin- 
eries; Harmon F. Fisher, American Pe- 
troleum Institute; W. A. Edmundson, 
Gulf Refining Company, F. W. Clark, 
Tide Water Oil Sales Corporation; O. 
P. Keeney, National Petroleum Associ- 
ation; F. D. Shields and Sidney Born, 
Transcontinental Oil Company; E. W. 
Dean, Standard Oil Company of New 
Jersey; Fayette B. Dow, National Pe- 
troleum Association; Willis Crane and 
Elwin A. Hadlick, Western Petroleum 
Refineries Association; H. T. Bennett, 
Cosden & Company; C. E. Smith, Cac- 
uum Oil Company, and G. W. Gray, the 
Texas Company. 

The recommendations made by the 
oil industry's men were considered at a 
private meeting of the committee on 
lubricants and liquid fuels, the result of 
which meeting has not yet been made 
public. 


Powell-Corsicana Field Has 
Gasoline Plant Attractions 


Corsicana—Possibilities of a number 


of natural gasoline manufacturing 


veloped Corsicana-Powell field are now 
considered bright as result of favorable 
tests made on the gasoline contents of 
the huge quantities of gas accompany- 
ing the flow of oil is the field. Although 
the gas in the northeast end of the 
field around the discovery well, where 
crude tests 31 gravity, shows only 
about two tenths of a gallon per thous- 
and cubic feet, the recovery jumps to 
nearly one and one-half gallons per 
thousand from wells on the McKie and 
Blumrosen leases near the creek. Crude 
produced on the latter two leases runs 
35 gravity and slightly better, and be- 
comes richer in gasoline content further 
southwest. While no gasoline test has 
yet been announced on Humble’s G. 
Kent well, which extended the field 
about one mile further southwest mid- 
dle of July, it is interesting to note that 
this well producing 38.3 gravity 
crude, and will undoubtedly show a 
much higher recovery when tested and 
compared with wells in the opposite 
end of the field. The major companies 
having producing leases in this field 
are beginning to investigate the possi- 
bilities of plants being operated profit- 
ably, and some are expected to build. 


is 


Oklahoma City, Okla.—As a last re- 
sort, the Oklahoma corporation com- 
mission announced that unless 
crude oil refiners and natural gasoline 
manufacturers the State submit a 
full report of operations by August 1, 
they will be cited to show cause why 
they not declared con- 
tempt of that body’s order asking for 


has 


in 


should be in 





for determining 
of carbon residue limits in the various plants being erected in the newly de- the information. 
Now Now 
Daily Run- Daily Run- 
Company and Location Capacity ning Company and Location— Capacity ning 
Keystone Ranger Refining Co., Wichita Falls.......... 2,000 S. D. ae 
Lone Star Refining Co., Wichita Falls...............- 4,000 600 Louisiana— , 
Manhattan Refining Co., Burkburnett. . Ene 3 3,000 S. D. Caddo Central Oil & Retining Co., Shreveport......... 3,500 Ss. D 
Manhattan Petroleum Prod. Co., Wichita Falls........ 2,500 300 Caddo Central Oil & Refining Co., Shreveport......... 7,000 5,000 
Miller Petroleum Co., Wichita Falls.................. 2,500 1,600 Crescent Oil & Refining Co., Cedar Grove............. 600 S. 
Magnolia Petroleum Co., Ft. Worth.. 12,500 5,550 a a ee 250 Ss. 
Noble Oil & Gas Co., Burkburnett................+-- 5,000 850 International Oil & Refining Co., Shreveport.......... 800 S. D. 
Nortex Refining Co., Burkburnett A eet KS Kae 4m 2,009 700 Eeeton Refining Co., Shirewveport.....c..c.cccccccccsvcves 800 S. D. 
North Texas Refining Co., Greenville 4,000 S. D. Louisiana Petroleum Products Co., Bossier............ 300 Ss. D. 
Owenwood Oil Corp., Burkburnett 2,000 S. D. Louisiana Oil Refining Co., Shreveport................ 9,000 4,850 
ee a SO nos ac ndawiodeeeeweens 5,000 500 Wusnaneent Wel. Ca, SHRCHOP << << ccscccccdccasncoscws 3.000 SD. 
Odessa Refining Co., Ranger. . ve — Ss. D Red River Refining Co., Crichton..................-. 1,800 1,400 
Orient Petroleum Co., Wichita Falls Bases , 40u Rogers Refining Co., Shreveport.............ccccee0e. 1,200 » BD, 
Pierce Oil Corp., Ft. Worth. nee eee e nee eee ees 10,000 S. D. Shreveport P. & Refining Co., Shreveport.............. 4,500 4,000 
Panhandle Refining Co., W MN PAR ciccecsweceas 4,500 3,250 ee I nes wan ba cadenass 3/000 4,500 
Atlas Refining Co., Ft. Worth ’ aves te 7 “or ¥ Se 2 ae SL | 8 rere 1,000 S. D. 
Primrose Refining Co., Wichita Falls..........--+. 1,90 ns Uame Metmite F. LL. Co., TOGO... 6 isk ccccedccucs 1,000 S. D. 
Interstate Refiners, Inc., Ranger. 2,500 S. D. 
Haggemen Refining Co., Tiffin................005- 2,000 200 
Star Refining Co., Ft. Worth.. 1,500 400 Arkansas— 
State Refining Co., Dallas..... Pe rk ee ie me 1,000 200 Abner Davis, El Dorado....... Pa BE ee 60 S. D. 
Sunshine State Refining Co., Wichita Falls............ 2,500 800 Airedale Refining Co., El Dorado.............cccceee. 1,000 S. D. 
Tidal Western Refining Co., Burkburneti.............. 3,000 1,800 Arkansas Oil Refining Co., Ft. Smith................. 1,000 S. D. 
on ci S eeonukeradns 15,000 7,500 Arkansas Prod. & Refining Co., El Dorado............ 1,000 800 
Texhoma Oil & Refining Co., Wichita Falls........... 4,500 2,000 El Dorado L. & Refining, E}] Dorado................-.. 2,000 S. D. 
Transcontinental Oil Co., Ft. Worth i giae valencia 5,000 1,800 Geisem Teheie Co., Bl Teck... onc ccc ccciesccscss 750 Ss. D. 
Iravis Refining Company, Burkburnett............... 1,000 250 Jones Brothers & Tatum, El Dorado.................. 1,000 400 
Great Texas Retining Co., De Leon. 700 S. D. Kettle Creek Refining Co., Pearson................06. 2,000 1,500 
Uniform Petroleum Co., Burkburnett.................. 4,000 S. D. Lions Oil & Refining Co., El Dorado................. 5,000 4,500 
Virginia Refining Co., Dublin 4,000 S. D. Pine Blu‘f Refining Co., Pine Bluff................... 1,000 800 
Victor Refining Co., Burkburnett 2,000 S. D. Meet Wieioerion, TE Wesel oc oc cs ccccccccvcvccveeses 3,000 1,200 
Wagoner Refining Co., Electra : 3,500 600 Shippers Petroleum Co., El Dorado................... 1,800 400 
Walker Consolidated Refining Co., lowa Park 2,500 S. D. Union Pipe Line & Refining Co., El Dorado........... 4,000 800 
White Eagle Oil & Refining Co., Ft. Worth........... 5,000 4,000 The Ashansas Refining Co., Ricron. .....46.6<.ccsccccacs 3,000 S. D. 
Waco Refining Co., Waco. ere ‘ 500 S. D. Farmer Oil & Refining Co., Texarkana..... 1,000 200 
World Refining Co., Bridgeport 800 S. D. Four State Refining Co., Texarkana................... 400 Ss. D 
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throttling exhaust. 








Double bearing 
crosshead allow. 
ing valve gear 
to be placed on 
esther side of| | 
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Bronze valve bolts 
and springs. 


Expansion rings on valve 

heads prevent leakage. Best quality rubber 
—— =- valves. 
draing of steam. 


drawing of steam. 
Ample water ways. 
























Heavy cradle yoke with 
ring and plug fit insur- 
ing perfect alignment. 
Catches all drips from 
rod boxes. No special 
drip pan required. 


Piston held securely 
on rod with lock nut 
and cotter pin. 
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i} 
Heavy bronze Deep stuffing boxes. j , 
piston rod. Easily accessible. - 
Steam piston fitted with Cas? phosphor bronze 
removable bushing. 
















metal expansion rings. Pis 
ton rigidly secured on rod 
with tapered shank and nut 





easily be turned 
to insure 
even wear. 
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pump for use in your refinery. 


Note the extra wide pass- 
and large valve area 
which make them especially 
adapted for handling oil and 
other refinery products. 


ages 


The line includes: 
Centrifugal Pumps 
Acid Pumps 
Oil Pumps 
Dry Vacuum Pumps 
Air Compressors 
Jet Condensers 
Hydraulic Pressure Pumps 


Catalog on Request 


American Steam 
Pump Company 


Battle Creek, 
Mich. 























CHESTNUT & SMITH CORPORATION 








Natural Gasoline Blends 
All Grades 











General Offices 


Chestnut & Smith Corporation Building, Tulsa, Oklahoma 
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Empire Plans Compressing 
Station at Cambridge, Kansas 


Bartlesville, Okla—A gas compress- 
ing station, which will contain four 485 
horsepower Cooper single tandem gas 
engines directly connected to 15x36 
Cooper plate valve compressors, will 
be built by the Empire Companies at 
Cambridge, Kansas, according to plans 
which have been announced by the gas 
division of the Empire Companies. 

\ deal has been consummated cover- 
ing the purchase of a site containing 
approximately 20 acres for the new 
plant, which lies directly north of the 
present property. 

Plans for the new station are rapidly 
nearing completion and it is expected 


that actual construction work will be- 
gin within a few days. The latest and 
most improved methods of construc- 
tion will be used in building this plant. 
All buildings will be of steel frame cor- 
rugated iron construction; the auxil- 
iaries will consist of gas engine driven 
generators furnishing power for motor 
driven water pumps, air compressors, 
etc. 

The new station will have an approx- 
imate daily capacity of 40,000,000 cubic 
feet. This gas will be supplied through 
the Dilworth 16-inch, Caney 12-inch 
and the Elk County 8-inch lines and 
will be delivered directly into the 
Wichita, Hutchinson, Newton and the 
towns of the Western Distributing 
Company. 











Horizontal Refrigerat- 
ing Machine 


Vilter Equipment is used 
in many of the oil re- 
fineries. 


Vilter-Milwaukee typifies the 
true standard of reliability 
in machinery construction 
and refrigerating engi- 
neering. 


Vilter Low Temperature 
Compression System (for 
efficiently producing low 
temperatures with com- 
pression system.) 


Vilter Sales Engineers al- 

ways at your service. 
Branch offices in all the 
principal cities. 


~ 
enc lnt atigg 


Established 1867 


The Vilter Manufacturing Co. 


1152-1162 CLINTON ST., MILWAUKEE, WIS. 


Vilter High Speed Builders of Refrigerating Machinery, Oil Cool- 
ing Coils, Gasoline Condensers, Etc. 
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Crude and Steam Stills 
Agitators 





OIL REFINERY 
EQUIPMENT 


Tanks 
Walkways and Stairs 


Large Stocks of Materials Prevent Delays 
Efficient Shop Service 


MASHER 


STEEL AND MACHINERY COMP/.NY 
DALLAS, TEXAS 


Condenser Boxes 
Towers 




















Carbon Black Plant Expects 
To Start Operation October 


Breckenridge, Texas.—The first unit 
of the 12,000,000 cubic foot daily capac- 
ity carbon black plant being erected on 
the Ackers lease north of Breckenridge 
in Stephens County by the Texas Car- 
bon Industries, Inc., is to be placed in 
operation on the first of October, and 
will consist of 30 burning houses. 
When completed the plant will have a 
total of 90 burnine houses of which 30 
are to be erected and ready for use by 
the last of November, and the remain- 
ing 30 on the first of the new year. The 
estimated cost of the plant when com- 
pleted is placed at $400,000. and it is re- 
ported the recovery per 1000 cubic feet 
cf gas will average one pound of car- 
bon black. The raw material for the 
plant is obtained from nearby natural 
gasoline manufacturing plants. 

The Texas Carbon Industries, Inc., is 
organized under the laws of Delaware 
with a capitalization of $550,000, and 
vas recently chartered in this _ state, 
with state headquarters at  DBrecken 
ridve. The officers of the company are 
Bert Blair, president; C. K. Sprinefield, 
vice president; C. N. Avery, secretary, 
and Ewell Nolle, treasurer. 


Work Progressing on Small 
Plant North of Paris, Texas 


Paris, Texas.—Construction work on 
the Paris Refining Company's 300-bar- 
rel capacity skimming plant, located 
north of Paris on the tracks of the 
Santa Fe Railroad, is nearing comple- 
tion, and it is planned to begin opera- 


tions about the middle of August. The 
plant represents an investment of ap- 
proximately $50,000, and the owners 
have announced that when it is com- 


pleted work will begin on the erection 


of a lube plant on the same site. Crude 
will be obtained frem the Gulf Pipe 
Line Company’s Texas-Oklahoma 


trunk line, which lies near the refinery. 

The Paris Refining Company con- 
templates marketing the bulk of its 
gasoline locally and in nearby points in 


Texas and Oklahoma, and will have 
headquarters at the refinery. The of- 
ficers of the company are: H. D. 


Brown of Paris, a veteran producer and 
refiner, president and general manager; 
W. E. Floding of Atlanta, Ga., vice 
president; E. L. Norton of Paris, secre- 
tary-treasurer; Lon Gilmore, plant su- 
perintendent, and Elmer Brandt, assist- 
ant superintendent. 


Explosion Causes Fire in 
Penn-American Refinery 


Oil City, Pa—Fire caused by an ex- 
plosion in a vapor line at the Oil City 
plant of the Penn-American Refining 
Company the latter part of June for a 
time threatened the whole works but 
later was brought under control with 
the aid of fire fighting apparatus from 
Franklin and Titusville. 


Soon after the explosion the fire 
spreak toward a number of tanks filled 
with gasoline and benzine and fear 


was expressed for the safety of Rouse- 
ville, a suburb in which the Penn- 


American refinery, a $2,000,000 plant is 
located. 
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Dutch-Shell Contracts for 
Use of Silica-Gel Process 


Baltimore, Md.—A contract has been 
successfully negotiated between the 
Davison Chemical Corporation and the 
Royal Dutch-Shell interests for the use 
of the Silica Gel process for refining 
The contract gives the Dutch- 
She linterests the right to use the proc- 

s in all ‘ts plants in this country and 
abroad and does not prohibit the Da- 
vison Chemical Corporation from en- 
tering into similar contracts with other 
refining companies. The contract is on 
a royalty basis and will average about 
10 cents a barrel for all refined prod- 
ucts, including casoline, kerosene and 
other products. 

The Royal Dutch-Sheil will employ 
the process at its New Orelans refin- 
ing plant, it is understood here, and 
probably at the Roxana Petroleum 
Company’s new plant now building at 
Arkansas City, Kansas, in the Mid- 
Continent field in the Southwest. 

The Davison Chemical Corporation 
advises that negotiations are under way 
with other companies for use of the 
Silica Gel process. 


olis. 


Work Starts on White Eagle 
Plant Near Casper, Wyo. 


Casper, Wyo.—Preliminary work on 
the construction of a new modern re- 


finery east of Casper, recently an- 
nouncd by the White Eagle Oil and 
Refining Company, is already under 


way and FE. C. Marshall, superintendent 
of White Eagle refineries, and S. W. 
Irwin, construction engineer, are on 
the ground. It is understood here that 
virtually all of the steel has been or- 
dered. 

The initial capacity of the refinery 
will be 2,000 barrels. 

With the completion of the Wyom- 
ing plant, which will operate on Salt 
Creek crude, White Eagle will have a 
combined refining capacity of some 15,- 
000 barrels a day. Company already op- 
erates modern refineries at Augusta, 
Kansas, and at Fort Worth, Texas. Ex- 
ecutive offices of White Eagle are lo- 
cated in Kansas City, Missouri. 


Wichita Falls, Texas—Re-organiza- 
tion of the Fay Petroleum & Refining 
Company, which has been operating 
a 1,000 barrel daily capacity skimming 
plant and a natural gasoline manufac- 
turing plant near South Bend, Young 
County, has been completed, and the 
name changed to Century Oil & Re- 
fining Company. The incorporators of 
the company are: R. G. Pearson, L. Z. 
Grace and T. B. Wenningham, with a 
capital stock of $150,000. 


Washington, D. C.—On the recom- 
mendation of the royal experimental 
station for oils and greases of Milan 
the Italian ministry of industry and 
commerce has appointed a_ technical 
commission to study the necessity for 
establishing standard specifications 
covering petroleum. It is pointed out 
that it is desirable to determine specifi- 
cations for the various oils both to 
guide the producer and to protect the 
consumer from choosing a product that 
is not suited to his needs. 


Four Units of Dubbs for 
Santa Fe Ardmore Plant 


Ardmore, Oklahoma.—The Santa Fe 
Oil and Refining Company, which has 
purchased the plant formerly operated 
by the Chickasaw Refining Company, 
north of Ardmore, has closed a contract 
with the Universal Oil Products Com- 
pany for the construction at the local 
plant of four units of the Dubbs proc- 
ess stills, it is reported by officials. The 
installation of the new apparatus will 
cost approximately $300,000. The Uni- 
versal Company is now completing 
four Dubbs units at the Pure Oil re- 
finery in Ardmore and has completed 
two units at the Texas-Pacific refinery 
in Wynnewood, The Santa Fe plant 
nas been thorouchly overhauled. 


Oklahoma City, Okla.—It is expected 
that the new natural gasoline plant be- 
ing erected in Seminole County in this 
state will be in operation by the nuiid- 
dle of July or before. The plant is lo- 
cated on the Foster lease which is 
owned by the Smith interests. The We- 


woka plant is being built by H. R. 
Smith. 
Washington, D. C.—The United 


States shipping board announces the 
closing of a contract with the Texas 
Company for the transportation of case 
oil from U. S. Gulf ports to south and 
east African ports during the last half 
of this year. The contract is an exten- 
sion of the agreement made with the 
Texas Company at the time the South 
African service was inaugurated. 
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Complete Refinery 
Equipment 


Our knowledge of the business and fa- 
cilities at our disposal enables us to ren- 
der a well-rounded and dependable ser- 
vice to Refiners not only in the Mid- 
Continent field but on the West Coast 


experienced 


Refinery Tankage 
Stills 
Heat Exchangers 
Agitators 
Towers 
Condenser Boxes and Supports 
Oil Filters 
Expansion Drums 
Stacks 
Pans 
Blow Cases 
Grease Kettles 


field or- 











KANSAS CITY STRUCTURAL STEEL COMPANY 











General Office and Plant: Kansas City, Kans. 


Sales Offices: 


809 Daniels Bldg., Tulsa, Okla. 
703 Orear Leslie Bldg., Kansas City, Mo. 
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Increase Capacity of Plant 
In Stephens County Section 


Breckenridge, Texas.—Approximately 
$150,000 is being expended by the Na- 
tional Gasoline Company of Fort 
Worth on increasing the capacity of its 
natural gasoline manufacturing plant 
located on the Walker & Caldwell lease 
near Breckenridge. Four Bessemer and 
the same number of Clark gas engines 
are being added to the plant, while the 
increased capacity will necessitate lay- 
ing off about three miles of 10-inch 
gathering lines for gas. The construc- 
tion work is under the direct supervi- 
sion of W. L. Sealy and George Ober- 
feld, engineers of Breckenridge. It is 
planned to have the new equipment in 
operation within 30 days, and it will 


bring the capacity of the plant up from 
five to twelve million cubic feet of gas 
daily, or an output of about 15,000 gal- 
lons of gasoline daily. ‘T. E. Patton is 
in charge of the plant and is also gen- 
eral superintendent for the company, 
which also owns an absorption plant in 
Pioneer field. 

Kansas City Mo.—Approximately 40 
acres, adjoining its Twenty-First Street 
refinery site, has been purchased by the 
Derby Oil and Refining Company. at a 
cost of $35,000. The former site occu- 
pied 45 acres, and has recently become 
too small to comfortably house the op- 
erations of this company. An increase 
in refinery facilities is being hinted at 

in local circles. 














re Your 


in any quantity. 


Sheet and Structural Steel. 











Dome Cover and Outlet Cap equipment. 
until loading time to find out your supply is exhausted. 


Send in your order today by wire or letter. We have 
complete stocks on hand ready for immediate shipment 
Best prices and good discounts. 


We are especially adapted to handle your wants in: 
Brake Shoes, Gray Iron Castings, Plate Work, Beams, 


Oil Well Rig lrons and Refinery 
Equipment 


Western Iron & Foundry Go. 


Wichita, Kansas 


Tank Cars 
Ready to Load? 


Tank cars can't be loaded or shipped without flawless 


Don't wait 














Sunburst Refinery Near 
Casper Starts Operation 


Great Falls, Mont.—Fires have been 
started under the stills at the Sunburst 
Refining plant here, and the new refin- 
ery should be in full operation by the 
end of the week. ‘ 

A small flow of gas has been found 
at 780 feet by the Flynn Bros. drilling 
on the Ragged Point structure near 
Melrose, Montana. A_ rotary outfit 
was used in drilling. 

The Western States Oil Co., one of 
the operating companies in the Moun- 
tain States district for the Haskell in- 
terests, is reported to have acquired 
more than 65,000 acres of leases from 
the various interests in Western South 
Dakota. 

The Homestake Oil Co. No. 11 on 
Sec. 10-15-29 of the Kevin-Sunburst 
field, is rated to have an initial pro- 
duction of about 100 barrel at 1450 feet. 


Move Plant from Burkburnett 
To New Archer County Field 


Wichita Falls, Texas—A 250-barrel 
daily capacity skimming plant consist- 
ing of one pipe still is being moved 
from Burkburnett to the Swastika oil 
field in southwest part of Archer 
County on G. T. & W. railroad near 
the town of Megargel by A. A. Spen- 
cer, Manross and others of Wichita 
Falls, and will be operating on crude 
in this field within a few weeks. The 
output of the plant is to be sold 
through the Exchange Petroleum Com- 
pany of Wichita Falls. 


Oklahoma City, Okla—Plans have 
been completed, company officials an- 
nounce, for the installation of a crack- 
ing process at the Cyril, Oklahoma, re- 
finery of Anderson-Pritchard Oil Cor- 
poration which has general offices here. 
The installation work will entail an ex- 
penditure of approximately $75,000. 

The Cyril plant of Anderson-Pritch- 
ard Corporation is rated as a 1,200 bar- 
rel refinery. 


New Gasoline Company Gets 
Charter for Texas Business 


Austin, Texas.— Benwick Gasoline 
Company has been granted a charter 
with a capitalization of $60,000 to oper- 
ate a natural gasoline manufacturing 
plant in Texas. Headquarters are at 
Eastland, and the following are the in- 
corporators: I. N. Berry, L. R. Pearson 
and F. L. Berry. 





Fort Worth, Texas.—Charlie Brooks, 
50, well known natural gasoline manu- 
facturer in the Mid-Continent district 
and a member of the firm of Brooks & 
Hanlon, Inc., of Breckenridge, Texas, 
died June 22 while on a visit in Colo- 
rado Springs, Colo. The remains were 
brought to Fort Worth for burial. 


Toronto, Canada—The new 3,500 
barrel refinery of the Imperial Oil 
Company, Ltd., being erected at Cal- 
gary at a cost of more than $2,000,000 
is expected to be ready for operation 
about September 1, according to A. M. 
McQueen, vice president of the com- 
pany. The refinery will operate on Salt 
Creek, Wyoming, and Montana crude 
oil. 
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UNITED 
IRON WORKS, INC. 


KANSAS CITY, MO. 


BUILDERS OF 


Cross Process 
(;asoline Plants 


SIX UNITS NOW BUILDING 


We are now building Cross Process Gasoline Plants for large 
refineries in the states of Texas, Kansas, Pennsylvania, Ne- 
braska and Wyoming. 


WE ARE SPECIALIZING 


in the manufacture of component parts for Cross Process 
Gasoline Plants—and can furnish Cast Steel Furnace Fittings, 
Iron Castings, Cooler Boxes, Towers and Structural Steel, ac- 
cording to Cross-W iddell specifications. 


We are in a position to promptly handle your 
requirements. And we'll be glad to quote you 
without obligation. 


UNITED IRON WORKS, Inc. 


TULSA KANSAS CITY, MO. DALLAS 




















Tell them where you saw the ad 
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= REFINERY SUPPLIES = | 








Refiner’s Chemicals Hold Seandy During 
June—Miscellaneous Oils Report Decline 


Chicago, July 16—A normal demand part of importers, ascribed to a mere 
characterized the chemical market desire on their part to exneriment and 
see if an advance would stimulate de- 
mand. The advance has failed, how- 
ever, to have any effect or buving. In 
chemicals generally, contract with- 
I ‘ * J drawals are reported as good and the 
in chemicals of interest to retiners, was export demand as having recovered. 


has 
for the past month, and there has been 
little real news in the market, prices 
having remained steady for the most 
part. The only price advance recorded, 





ao cent advance per Cwr. On Nrirate or Litharge declined 50 cents, consum- 
Soda, or from $2.40 to $245. This ad- ers having shown an unwillingness to 
vance was an arbitrary action on the buy at higher prices. 
OIL JOBBERS SUPPLIES Pesce 20, colt test, Wits. TR. 2c ccccscicacs 1314 
Prices based on original packages in large Mtoe, Wie, T ccccccccnce Ra Wnt ide ae atele 10% 
quantities f. o. b. manufacturing point—unless Ss Ey We EE Knetesnsekeedeaveciawaned 10 
otherwise specified. a ee 7M” 
Animal, Fish and Vegetable Oils Red Oil, distilied, bbis., Ib. ............. 934 
Lard Oils— Price July 15 English Degras, bbhis., Ib. .........004 334 44 
en I a a en edxedland 1414 Domestic Degras, bbis., Ib. ..........6. 4 41% 
Extra Winter, Strained, bbls. Ib. ........ 12 Meshetien Bish O— 
Extra, Whie., Be cccces ph. baled S eerie 11% n 
ees Mit By MG BN ns csiccewtvenesees 103%, Light Pressed, bbis., gal. .......... a 
RT se aa ae 10 Yellow bleached, bbls., gal. ........ .73 78 
a ee ati .. 9% Herring Oil, tanks, coast, gal. .... .42 45 
Tallow, prime edible, Ib. .............00- 8% Whale Oil, bleached, bbls., gal. ....  .81 .83 
Tallow Oil, acidless, bbls., Ib. ..........-. 10% Sperm Oil, bleached, bbls., gal. .... .89 — .94 
Reed Geessine, Bile,. Mh ...cccccccocscce 13% Soya Bean Oil, pressed, bbls., Ib ....12 12% 
Oleo Stearine, bbls., Ib. ............ cosa SG Soya Bean Fatty Acids, tanks, West 
Neatsfoot Oil— Dh &: Budeseenns hubs anenee ee cnesinies 12 
Pure 20, cold test, bbls., Ib. ............ 15'4 Tallow Fatty Acids, bbls., Ib. .... .07 .07% 
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MY 


PIONEER 
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BOILER 












\A New Name for an Old Friend 


HAT’S in a name, anyway? The refinery construction 

work we are doing under the name “Pioneer” is just 
the same high grade as when it bore the name “Tulsa 
Boiler and Sheet Iron.” 

For eighteen years, as the “Tulsa Boiler and Sheet Iron 
Works” we have turned out tanks and refinery steel con- 
struction that made good friends for us among the wise 
buyers of the Mid-Continent. We pioneered in giving these 
people “close to home” service on the best kind of work. 

INow, under the new name, The Pioneer Tank and Boiler 
Company, we're all set with the men, machinery and money 
to keep on growing under the Pioneer banner like we did 
when Tulsa Boiler and Sheet Iron was on our letterhead. 

There is no change in our organization. 

Get Pioneer quotations on tank and refinery construction work. 


PIONEER TANK & BOILER COMPANY 
(Formerly Tulsa Boiler and Sheet Iron Works) 
Box 1926, TULSA, OKLA. 










































Castor Oil— 
ee a Ts cud sn a neabedeaninaseuwen 1444 
AK Fg TK. hr qnntenasdesnaaeme awed 14 


NAVAL STORES 
(Quotations by National Rosin Oil & Size Com- 
pany, Chicago.) 


Rosins— 
B. to I. bbls. (280 Ibs.)..........$5.89 $6.00 
10-20 bbl. lots, f. o. b. shipping 

IN “Sa ielendt evils ond kate at cnokeareca ces 7.10 
K. to WW bbls., (280 Ibs.) ...... 6.00 7.50 
10-20 bbl. lots, f. o. b. shipping 

ME o. 443-0%%06006s0 Rane nae ew 6.90 9.00 
Turpentine spirts ex yard gal. ........... 93 
NED ca: gins ak Cede died dha cemunee are 91 
Mem GM, Geet sum, GMb. occ ccc cccccsces 46 
Rosin Oil, second run, gal. .............. 48 
ee ee ae ee 6.00 
NE. hk h aod a Ena edecea apa 13.50 
ey SEE {ta en choles aah insane kadnkonie Ss 12.50 


REFINERS’ SUPPLIES 
Prices are based on original packages, in 
large quantities, and represent spot quotations, 
unless otherwise stated, f. o. b. manufacturing 
points. 


(Quotations by Wishnick-Trumpeer Chem. Co., 


Chicago.) 
Soda Ash, light bags, cwt...... L756. 22.30 
Silicate of Soda, 60 deg., tanks 

CE 6. Kaetvand 6 eidireasnaesse 1.60 
el Wb ecacaaweencsieweae 1.15 1.25 
Caustic Soda 76% drums cwt.... 3.26 3.75 
Chlorate of Soda, kegs, Ib. ...... 64 7 
Nitrate of Soda, cwt. ............ 2.45 
Potash Permanganate ............. 1634 18 
Potash Bichromate, sacks, lb. .... 1034 11 
Sulphuric Acid, 66 deg., tank cars 

ES a. “care diate wiidueana aie cainia a dno aid 15 16 

Acetic Acid— 

SET WR, CWE. ccciciccsccccsse BH 6983 

ee Wa, GO hth iddendandines 6.78 7.13 

a) rr i1.41 11.60 
Fullers Earth, 16-30 mesh, carloads, 

Oe & Retcekwese dee seaceecusees $23.00 25.00 
Chloride of Lime; cwt. .....0040. 2.00 2.25 
Benzol, pure, water white, gal... 27 22 
Se: SU, MN <intndcubeocaes 25 .30 
DE .« ninedagnebasenasaaews 30 

Litharge 
eee CT ok on ees dawsnaeeee $10.40 





Electrically Driven Centrifuges 
Hand Centrifuges 
WRITE 


WILLIAMS, BROWN & EARLE, Inc. 


Manufacturers of Laboratory 
Apparatus 


918 Chestnut St. Philadelphia, Pa. 








FOR SALE 
One 814” x 444” x 10” two 
stage type 10-B Ingersoll- 
Rand Air Compressor suit- 
able for Gasoline Plant 
Service. Pulley 10” face, 
53” diameter. In use about 
six months; discarded for 
larger unit. 
Monongahela West Penn Public 
Service Company 
Fairmont, W. Va. 























The Bessemer Oil 
Field Engine 
Famous in deep oil territory the 
world over. Deep territory proves 
the worth of an engine andclutch. 
The original two-cycle engine, 
built with cross-head, has no 
valves exposed to exploding gases 
and has a score of exclusive 

features. 





Bessemer Type VIII-B 
(With Bessemer Compressor 
Cylinder) 

Combining engine and compres- 
sor in one unit saves floor space, 
belting expense, foundation and 
installation costs, and insures re- 
“liable and efficient service. 
Standard equipment in the Gaso- 

line-from-Gas Industry. 





Bessemer Type IV Oil 
Engine 
(15 to 115 H. P.) 
Firmly established in its popular- 


ity, this engine with enclosed 
crank case, cross-head construc- 


tion, patented combustion 
chamber and other features is 
without an equal for economical 
trouble-free performance. 











REASONS WHY 


“You Buy the Best When You 
Buy the Bessemer’’ | 
Twenty-five years specialization in the design, manu- 


facture and servicing of oil field equipment has brought 
to Bessemer its unassailable position of leadership. 


Skilled Design 


Skilled engineers design and adapt each item to its 
specific use in the field. Engineering data is gathered 
first-hand under actual operating conditions. 


Honest Manufacture 


Every Bessemer product is built of the best materials— 
by skilled workmen. Each engine must pass a rigid 
inspection and test before it is passed as O. K. to carry 
the Bessemer trade-mark. 


Universal Service 


Bessemer has kept pace with the Oil Industry. Wher- 
ever new fields have developed, Bessemer has immedi- 
ately established service centers. 


Thirty-five such centers in the United States plus 
representation in foreign fields assure Bessemer users the 
world over, an unexcelled service and protection 
against costly delays. 


Whatever your oil field need, there is Bessemer equip- 
ment that will exactly meet your requirements. Our 
engineers will be glad to consult and co-operate with you 
to fill your needs with the best and cheapest method. 


THE BESSEMER GAS ENGINE COMPANY 


18 YORK STREET GROVE CITY, PA. 








BESSEMER 





BESSEMER OIL FIELD ENGINES — COMPRESSORS 


VACUUM PUMPS — ROLLER PUMPING POWERS 

















Send for YOUR Copy 


Its Free 








Degraco Products 


Tank Paints 


Head Liner 
Enamels 


Tank Car Paints 
Pipe Line and 
Station Finishes 
Superior Graphite 
Paint 
Degraco Paints 
for Houses 
Degraco-Tone 

















A Brief Chart of the 
Standardized Painting Practice 
of Leading Oil Producers of 
the United States. 


Detroit Graphite Company 
563 Twelfth St., Detroit, U. S. A. 


DEGRACO PAINTS are sold through branch offices with warehouse 
NEW YORK stocks in all principal cities. ” » 


CHICAGO Manufactured in C, da by Dominion Paint Works, Ltd., Walkerville, 
TULSA 
ST. LOUIS 


Canada. 
SAN FRANCISCO PAINTS 7 
TAMPICO VARNISHES 40 
KANSAS CITY All Colors for Ws All Purposes ENAMELS 7 ge 
PHILADELPHIA gl acileile Seg Fe 
PITTSBURGH Pa ¢ o. & oe F sy 




















